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TECHNICAL MEMORANDUM X-73338 / '
COMPEND UM OF METEOROLOGICAL DATA FOR THE
TITAN 111 C (AF-777) LAUNCH IN MAY 1975 ‘ ,

I. INTRODUCTION !

This report is a compendium of all the meteorological data collected as | a.

a function of the joint Marshall Space Flight Center (MSFC)/Langley Research
Center (LaRC)/Kennedy Space Center (KSC) rocket exhaust effluent prediction
and monitoring program for the Titan IIIC (AF-777) launch from pad 40 at
Kennedy Space Center at 1004 EDT on May 20, 1975. The data in this com-~
pendium were collected largely to support the MSTFC diffusion predictions for
the deployment of LaRC/KSC monitoring sites. The joint solid rocket motor ex-
haust prediction (MSFC) and measurement (LaRC and KSC) program evolved

in 1972 utilizing the Titan and Delta launches as a source for empirical informa-
tion that can be employed to more accurately predict the environmental effects
of planned Space Shuttle operations.

These data are archived both as an aid in postlaunch analysis and
because they represent a unique set of atmospheric soundings with high temporal
resolution, Included in the report are the synoptic charts, surface observations,
wind tower measurements, and rawinsonde, windsonde, and Jimsphere sound-
ings made during this period, No attempt is made to analyze any of the data
presented in this document.

1. DATA :

The data are listed in Appendices A through G; page numbers for
specific data are given in the Table of Contents. The dates, times, and sources
of the data are listed in Table 1.

s The synoptic charts are from the series published weekly by the
National Oceanographic and Atmospheric Administration (NOAA). The surface
data are from the Cape Canaveral Air Force Station (location shown as KSC

. meteorological station in Figure 1).

e
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‘TABLE 1, METEOROLOGICAL DATA SUMMARY FOR TITAN IIIC LAUNCH
ON 20 MAY 1975 AT 1004 EDT (1404Z)

Date Time
Data Type (May 1975) EDT Relative® Source
Synoptic Chartsb 19 0800 T-26 hr, 4 min NOAA
20 0800 T- 2hr, 4 min NOAA
21 0800 T+21 hr, 56 min NOAA
Surface Observations®| 20,21 158 (20 May) to | T- 8 hr, 6 min to| NOAA
: 0058 (21 May) T+ 14 hr, 54 min
Rawinsonde 19 0730 T-26 hr, 34 min USAF
19 1015 T-23 hr, 49 min USAF
19 1957 T-14 hr, 7 min USAF
20 0057 T- 9hr, 7min | USAF
20 0157 T~ 8 hr, 7 min USAF
20 0457 T- 5hr, 7 min USAF
20 0657 T- 3hr, 7min | USAF
20 1005 T+ 1 min USAF
20 1157 T+ 1 hr, 53 min USAF
21 0105 T+15 hr, 1 min USAF
Windsonde 20 0457 T- 5 hr, 7 min USAF
Jimsphere 19 2157 T-12 hr, 7 min USAF
19 2257 T-11 hr, 7 min USAF
20 0427 T- 5 hr, 37 min | USAF
20 0657 T- 3 hr, 7 min USAF
Tetroon 19 1007 T-23 hr, 57 min USAF
20 0135 T- 8 hr, 29 min USAF
20 0756 T- 2hr, 8min USAF
20 1107 T+ 1 hr, 3 min USAF
Tower Data 19,20 [2330 (19 May) to | T~10 hr, 34 min to| USAF
1730 (20 May) T+ 7 hr, 26 min

a Relative to launch time; for cxample, 1006 EDT = T+2 min,

b Charts for surface and 500 mb; also included are precipitation and maximum
and minimum temperatures for the preceding 24-hour period.

c Location of the base station for upper air and surface observations and

towers is jllustrated in Figure 1,
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The rawinsonde runs were made with an AMQ-9 radiosonde (Fig. 2)
using the GMD-4 rather than the NOAA J005B radiosonde system. The tempera-
ture and humidity sensor data are transmitted ten times per minute in the AMQ-9
by a clock-actuated switch rather than the aneroid barometer switch used in the
NOAA radiosonde. Both systems measure azimuth and elevation with the direc~
tional receiver in the GMD, A transponder in the AMQ-9 is used to obtain the
slant range to the radiosonde, enabling the calculation of altitude., The pressure
is then calculated according to the hypsometric equation, The equations used in
the computer program to calculate various thermodynamic quantities from the
basic altitude, temperature, and relative humidity data are given in Appendix H.

The windsonde measures Eulerian'wind direction and speed as a function
of altitude and is similar to the rawinsonde (AMQ-9) except that it does not
have temperature and humidity sensors.

The Jimsphere wind sensor (Fig, 3) is a silvered spherical 2-meter
diameter superpressure balloon with large, irregularly spaced external rough-
ness elements. The roughness elements effectively decrease random vortex
shedding, or aerodynamic noise, associated with a smooth balloon operating in
a supercritical Reynolds number regime. Thus, the Jimsphere balloon follows

small-scale wind motions with high accuracy. The Eulerian wind profile obtained

by precision tracking of a Jimsphere balloon has resolution of less than 100
meters,

Because it is envisioned that use of the rawinsonrle, windsonde, and
Jimsphere data will be restricted to studies of the stabilized Space Shuttle
rocket hooster cloud, a.. altitude limit of 6.8 km (20 000 ft) was chosen. All
data beyond that altitude are not included in this report. The excluded data are
archived at MSFC and are available.

A tetrahedral balloon (tetroon) with a volume of 1 m® was tracked with
radar to obtain the directional and altitude tracks illustrated in Appendix F.
The tetroon was observed to follow the Lagrangian!trajectory of the air along a
constant density surface. The average altiiude of the density surface chosen for
the tetroon flights at KSC was 609 m (2000 ft), and it was assumed that the
tetroon expanded hetween 2 to 3 percent of the designed volume.

The data contained in this report cover a time period that is sufficient
for most anticipated meteorological analyses. The chronology of the data
relative to the time of launch is given in Figure 4. In most studies data within
1.5 hours of launch time (1004 EDT, 20 May) are sufficient, To facilitate
retrieval of these data, an index is provided in Table 2 which gives the page
number of data obtained within 1,5 hours of launch, It is understood that for

IFor practical applications the rawinsonde, windsonde, and Jimsphere data are
treated as Eulerian; and the tetroon data can be treated as Lagrangian,
4
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Figure 2.

AMQ-9 radiosonde.
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Figure 3. Jimsphere wind sensor,
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TABLE 2, METEOROLOGICAL DATA OBTAINED WITHIN

T-1hr, 19 min

T- 7 min
T-C

T+ 1 min
T+ 52 min

T+1 hr, 3 min

T+1 hr, 26 min

(0845 EDT)
(0957 EDT)
{1004 EDT)
(1005 EDT)
(1059 EDT)
(1107 EDT)
(1130 EDT)

1.5 HOURS OF T-0 (1004 EDT, 20 MAY 1975)

DATA TYPE

Surface Observation

£

Surface Observation «

Rawinsonde
Surface Observation

Tetroon Track

Tower

aTower data at 15-min intervals during the indicated period

bTowers: 106, 110, 303, 308, 311, 313, 403, 412, 509, 714, and 803

PAGE
49
17

17
27
17
45
49
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dynamic situations, such as the onset of a sea breeze or the passage of a front
within 1, 5 hours of launch, the selection would have to be narrowed to a more
appropriate period.

I11. LAUNCH CONDITIONS

At launch the KSC meteorological station reported a clear sky, a visi-
bility of 10 miles, a wind direction of 300°, and wind speed at 4 knots, The
wind direction and speed at T-4 minutes were 320° and 5 knots, respectively,
at the 62-m (204-ft) level of Tower 110 located in the vicinity of Launch
Complex 40. The wind aloft at 2. 05 km (6730 ft), near the observed altitude
of exhaust clcud stabilization (~ 2 km), was 15° at 9 knots.
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1000 309 13 20.8 190 979,92 89 16,26 1151.38 3s3
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- 4000 .. 307 .13 . 16,7 _ 13.0 881,08 9% 11.31  1059.60 305
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—. 18000 _ 294 _ 21 7.8 . «38.2 523,37 ? .10 687,12 154
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- 14819 294 20
14608 298 29
— 16279 _ 29% _ 22 _
16697 298 22
= 17143 298 . 22 .
17613 29% 21
.- 19823 . _ 290 23

20

" SIGNIFICANT LEVELS

TEup
DEG C

22.8
19.2

326_..12. .18, .

1643
14,2
13.3
10.9
11.7
12.3

) 116
8.1 ...

’ 0.6

-',.‘
=48
0517
«5e8

~'lzo.

pev PY
ore €

0.4
%Uoo

— 1648
15.0
12.4
1.8
=3e)
99.9

- =24,4
99.9
99.9
99.9
99,9
«33,9
— =334
9",

- ‘3..'
«38.6
337

PRESS . .__,llﬂ
L 1]
1014.20 .._368.
957,42 3o
- 927,86 .. 39)
918.72 21
874,03 . 30}
836,72 25¢
782.99 .. 236
770.44 210
— 759,37 __210 .
TAT.36 204
.- 688,55 _ 19
677,48 108
600.71 . 178
%90.09 170
- 959,51 ___ 1683 _
550.9% 199
S41.13 190
$31.30 1%
. 487,05 _ 147

/stg“z nzt‘

‘.ol. 330

»004 (1)
2002 1A2
«00g 2)¢
«004 25l
o°°° !os
0008 204
«002 1
«003 3¢
o003 283
«002 sl
+008 340
-00? 330
0°°° kL)
«00g9 13859
.Obz z”
0006 39
«00) 182
«00) 256
o00g 2n1




[

Come e

"

—~RABINSONDE RUN AN/GND=q
CAPE CANAVERAL AFS. n.oum

~-16182 19 NAY 1973

ASCENT NBR 0332
—ALTITUDE __OIR _SPEED. . TEMP___ orv. PT..___ PRESS _
fFeer DE@ KIS pgé ¢ DES C “as Pc? /N3
—_—— 0., 320 T _ 2Teb . 2045 . _1014.%0 ___66____17.3¢
1000 339 9 23.0 7.5 980,96 n 14,71
—_——2000_ . 330 _ 10 ._ 20.6. _.. 14,4 ___ 967,23 _ 68 ___ 12,10 __
3000 336 12 17.6 2.4 914,37 71 10.76
- 4000 __ 332 12 .. 15,1 . .j2.1 _ . 802,36 _ 82 _10.61
5000 319 11 13.4 1.3 051.20 ar 10.12
—_— 6000 298 . 12 11.¢ _ 6.9 . 820,93 . 13 . 71.50
7000 289 18 11.6 1.0 791,63 48 S.01
8000 . 2904 ___ 16 _ 12.9 ___ 8,6 T63.8) . 21 .__ 2.4)
000 298 17 10.9 =}0.4 736,13 21 2,11
-—-10000 . 297 17 8,9 «)2e3 . T09.,65 .. 21 _ 1,83
11000 296 18 7.1 =-j4,0 683,96 20 1.60
—- 12000 _ 29% . 19 _ 5,3 18,5 659,05 . 20 .. 1.42
13000 294 20 4,2 -16.4 634,91 21 132
—_—14000 ... 291 _ 21 _.. 1.6 =18,5 611,50 21 ._ 1.2
15000 208 22 o4 »20.1 588,76 21 99
.- 16000 28 2) 2.7 222 566,72 _ _ 20 «02
1y0n0 28% 23 4,9 =24,0 545,32 21 o7l
- 108000 __ 288 . 24 7,2 =26,9 524,55 23 __. L6
19000 294 26 9,6 8,8 S04,.41 23 «61
- 20000.. 299 .. 28 w1146 27,5 ___ 484,88 . 25 ___ %)
—— e e e e e _._MANDATORY LEVELS [,
ALTITUDE ©OIR SPEED TEXP  ygv PT PRESS RH
. FEET . DEG .. KTS oLe ¢ ore € Mas .. PCY
~.. A4 _ ) 8 2%.3 193 _. 1000 ___. 69
1914 33 10 20.8 1464 9590 (34
3439 __.334 __ 12 . 16,4 __ 12,0 ____. 900 .79
5031 318 1 13.3 11.2 es0 a7
— 8699 . 289 _ 13 .. 11.6 .__ 2.1 ... 800 ._._ S3.
8472 297 18 11.9 9.4 750 2i
-—10332 2% _ 17 0.2 __ o123 ... T00 )
123408 298 19 4.9 «15.8 630 20
—LAATL . __ 289 __ 22 . _ 2. . e19.6 ___ 600 .——_21.
16741 28% 23 bob «23.6 550 21
—-19178 _ 296 _ 26 wl0e] .. #2601 ... 500 . _ 2%
SIGNIFICANT LEVELS
_ALTITUDE __ DIR _SPEED. . TENP _ OEw PY _ _ PRESS_ .___!Il
FEET DE6 KIS OE6 C 0€EG € Hes
——— 10 320 _T_  27.5 . 20.% .. 1014.90 J61.
[ 1% 33 9 23.) )O.t 906,20 12}
— 2361337 11 19,8 ___ (4.2 ... 935,29___2M10
3140 336 12 17.2 12.0 909,03 oS
—~ .. %6%6 . 392 1n 11.6 _ 9.7 . 831,26 282
7976 294 15 13.0 «8,6 764,08 222
~ N2 296 18 6,7 LYY ] 677,95 _ 197
12941 294 20 4.3 1643 636,32 LT3

RH___AB HUM _ _DENSITY /R __

G/M3

. .1108,62

1145.18
111,97
1088,97
1060,02
1028,81

1000,38

965.37

. 928416

901,%4
875.3%
849,3)
823,86
796.79
774,76
TS51.49
729,49
707.86
686,72
666,39
645,49

J61
3627
2l
307

301 .

291
269
246
222
214
206
199
192
180
180
174
168
162
157
183
147

xrs '73:3"‘0;0
_ 818 6. .0
T 870 T o008 32
668 _ ,002 332
668 4003 323
661 .002 282
659 .008 25
(114 «00g 220
657 L0048 289
. 659 L0044 N
(12 «003 42
_ 658  400] 247
652 «007 275
650 «002 242
649 <002 235
646 .00y 2%)
643 .00} 2%
6461  +00] 229
638 «00 242
635 «002 235
632 «00 k1]
630 L0088 346

21

———

Sk -



e

e, T

"y ERZYS

sy
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L s En

1 I | ] ‘ T
~RAVNINSONDE RUN AN/OMO=4 _ ——
CAPE CANAVERAL AFSe PLORIDA
-.23%72 19 may 1973 o e 01 4ot s e s e et e ottt 1A e e A e e e st s+ < . s
ASCENY NBR 0333
- ALT!WD! .. DIR _SPEED ... TEMP__ DEW PY_____PRESS ____ RH___AB MUM_ _uN!lTL._IIR_ _Vs__ 5“!
{144 oEe XIS D!O (4 0!0 C M!S rcY OII: a/n3 [ 44 ] ISEc ogo
——e O 80 2. 28,7 . 1»0.6 2013620 .. TT_._ 17,67 _1174,63 ___ 365 __ eT2 )
1000 (1] [ ] 23,6 S.4 979.19 (1] 12,77 1141,72 330 671 .oxg h1]
—2000 . _ 18 __ 6 ___ 21,2 . JA.L . 948,60 . __ 64 .. 11.89_ 1112.12_ 319 __ 668 _ 007 249
3000 N3 8 19,2 3.6 912.90 70 11.%93 1080,58 10 [1.13 013 268
- 8000 __304 __12 17,2 . 1246 . 881,12 .73 _ 0 1073 _.10%0.%% 209 . 606 00y 297
5000 Joé 13 14,6 10.4 850.21 76 9.91 1023448 286 661 «003 320
—-.6000 .. 3180 _ 14 13.0 8,3 ... 820,12 __ 78 93.4) 993.49 273 659 «00s b1 4
7000 36 14 13.1 12,7 790.94 1% L.78 961,62 22% 659 «007 46
e 8000 ... 339 | 16 L 12,3 . e16e2 .. 762,75 ___12 . 1,31 . 930.23 __ 215 _ eS¢ =009 11
9000 336 16 10.3 =18.) T38.44 14 1.3 903.20 209 656 o007 242
~=-10000 . 329 . .16 Be1 . 1841 .. 700,92 ___ 14 1.13 877.49 202 653 «003y 234
11000 328 17 5.4 =19.3 683,13 15 1,03 8%3.60 197 650 003 2a7
— 12000 . 2J27 18 3.3 =20.8 . 650,06 _.. 1% «91 028,67 190 648 0002 348
13000 320 18 1.7 =23,) 633,7% 13 o784 802.76 184 646 «001 1loo
~ 14000 .. . 326 _ 18 . o0 . «2%.2 _. 6l0.22 __.13 82  _TIT90 . 17T 644 4002 249
15000 e 20 «leb «2%.% 587.41 16 61 753.13 172 642 <00 274
— 16000 318 . 21 . =43 24.2 265,20 19 Y1 T32.02 168 _ 839 «002 254
17000 ne 21 «5,% «27.1 S43,68 16 53 707,60 161 6237 <00y 238
.. 1m000 - 30} 21 8,2 *?7.% .  S23.11 __ 19 o52 687,47 157 636  .00p 2)8
19000 296 20 =10.6 =26,9 502,94 23 55 666,98 152 631 20063 182
-~ .20000 .. 29% _. 22 «12,7 . =28,9 . 483,39 22 e .. obb 959-39 l‘! 929 +003 gql
e e mmmres o e - . MANDATORY LEVELS _ _ . _
AL"WDE D!R S’EED T TEne DEw PT PRZSS RK
--.FEEVY __DE6 . KTS DEG C . DEG C _.._ MBS ____ . PCT __
—_— 30 . 56 8 24,5 . )5.6 - 1000 S8 .
10865 246 7 21.%3 1401 950 6)
—3397 . 306.__ 10 .. 18,4 __ 2.9 _.___900.__ .70 ..
4999 306 13 14,6 10+4 a50 T6
e G874 _ _. 331 . _ 14 12.7 . 4,8 . . 800 kI
8448 338 16 117 6.4 750 12
—-lo323 . 327 16 Tel 18,8 . __ 700 __. 16 |
1230) 327 18 2.6 *32.2 [+ 1] 14
— 16013 ___ 3210 . )9 =0,8 25,8 . _ 600 ... 13 _
164673 312 21 4,9 25,7 550 18
191 né 294 21 e11.0 «27.4 %S00 24
SIGNIFICANT LEVELS
. ALTTITUDE .. DIR. SPEED TENP ogw PY PRESS ... _I/R .
FEET DEO RIS g6 C ore C MBS N
16 . 80 2 26,7 20.4 1013.20 6%
2A8 [1] [ ] 24,7 15-6 1003,69 338
——-12603.... 62 .. 8 23,4 . 14,8 970,27 ... 323} .
1589 3 4 22.0 14,1 956,64 320
~ 8586 anl 14 13.0 8.5 832,40 276
8017 )9 14 13.0 8.8 819,01 27
4987 336 14 13.1 e124 791.8¢9 22¢
T4%R 340 15 12.7 -16.9 T77.9 219
——— 8397 . 338 . 16. 11.9 . a16.4 . 151,81 . 212 .
12486 328 10 2.2 *23.0 646,14 187
-- 18204 N7 21 el.9 «?5,1 SA2,718 17 .
T 294 2% “i3.6 LT LTS | ABA, TS 143

22
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~ RAWINSONOE RUN AN/GMDa4 e e
CAPE CANAVERAL AFSe F.ORIDA

04572 20 mAY 1975 e s e v o aa mn e St = s ot s = +mn et et o i e s+ e
ASCENT NBR 0334

o

e PTG e AT GNP T

v

R ]

-~ ALTITUDE .. OIR SPEED TEMP___ DEW PT __  PRESS_____ RM __AB WUM__DENSITY __I/R____ VS ___ sug
FeET DEG KIS  DEG ¢ 0F0 C MBS PcY /M3 G/M) N KTS 78€¢ an
— 16 . 0 6 . 18.1. . iT.2 . 1013.%0 ... 95 .. 14,63 1203.,94¢ = 356 685 0. 0. _
1000 4} 4 24,7 1éeb 979.%6 £3] 11.98  1138.41 324 672 <004 Al
e 2000 . 18 . 0% 23,2 ... 1243 _._ 948,09 ___ 50 __ 10.4% 110%.,92 __ 308 _ 6Tl _.004 335
3000 353 ? 20,2 11.6 913.51 S8 10,07 1078,60 300 687 ,008 31}
___ 40n0 339 . @ 17.8 10.8 BR1.TT 64 _ 9,65 1050,03 _ 292 664 004 201
5000 3 9 15.4 10.2 850.89 71 9,36  1021.6) 286 682  L00p 2%
. 6000 . 10 1 12.9 740 820.840 __ 68 _  T.44 995,02 . 268 659 .00 95 _
7000 24 ’ 11.2 2.9 791.60 57 5,73 966,50 251 657 ~ 004 71
— . %00 .. 3 10 1.5 9949 _ _. 763,31 . .999 _ 99.99 932,40 __ 226 __ 65T  ,004 3986
9000 346 12 10,9 99.9 135,97 999 99,99 902.57 201 651  ,00y 247
. - 10000 340 . Qs 2.2 99.9 709.47 999 99.99 875,42 195 | 655 .004 02
11900 338 1s 6,8 99.9 663,76 999 99,99 850,96 190 652  +002 347
~ .- 12000 33s 15 .. 4,5 99.9 658,77 y3a 99.99 826,43 18 669 .00y 2A1
13000 320 16 2.5 99,9 634,51 999 99,99 802,07 179 647 4,003 265
_ .. la0n00 . 324 __ 17 Lol . 9949 . 611,01 _ . 999 ___ 99,99 _ 776,11 173 _ 645 _ ,004 277 __
150n0 321 19 1.2 =27.0 588,23 12 oS4 753,34 171 642 ~ L004 296
16000 320 21 =3,% ~20.1 S66.13 26 1.00 730.84 169 640 L0032 397
17000 320 21 =5.3 2.7 544,7) 24 o80 To8,01 163 638  ,00y 39
— 18000 320 22  <l.,4  <pT.2 523.9) . 20 oS8 686,40 15T 835 L00] Il
19000 320 23 9,1 “y4,.8 503.83 10 28 664,57 15¢ 633 002 327
20000 - 320 ._ 25 «lle6 .. =36.7 __ 4BA,34 )0 . _ .21 _ 685,02 185 630  .003 M
e e MANDATORY LEVELS __ _ _ ____ . . __
ALYITUDE DIR SPEE0 TEMP  DpEW PT PRESS RH
.- Feet DEG XIS DEG C DFG C Mas pct
.. 492 83 3 25.8 19.8 1000 12
1879 22 s 23,8 17.5 930 %0
—_ 318 36 8 18.9 1146 ... 900 ___ 62
s021 33?2 9 15.3 1062 250 72
6697 21 8 11,7 4.0 800 89
BAST 3%) 1" 1.4 99.9 750 999
— 10345 k1] 14 8.4 99.9 700 . 999
12373 333 15 3.7 9949 650 999
- leas8s  _ 322 14 0 ?9.9 600 999
18713 320 21 4,7 27,4 550 23
19149 320 23 -9.5 15,6 500 10
SIGNIFICANT LEVELS
CALTITUDE _ DIR SPEED TEMP  DEW %7 PRESS _ ___ /R .
FFET 06 XIS pES ¢ DFé ¢ LT H N
18 0 [ 18,1 17.2 1013.%50 356
196 99 3 25.7 21.9 1007.19% m
—_— 928 A _ & 24,8 14.6 982,11 . 328
2680 3 6 2240 11.4 930,36 302
S. 3389 . 347 s 1941 11.7 902,08 299
8209 3)2 9 14.9 10.2 844,57 243
- 5478 346 [ 13.8 10.1 RI&, 44 282
7048 24 9 111 2.7 790.22 250
— 7824 7 10 11.% «2.6 . 168,22 21
8658 350 12 11.4 99,9 745.23 20)
—. 1122 316 27 «11,3 -82.3 463,20 139
21962 999 999 15,7 DTS | 447,88 136
23

T s o riak B A

a



. RANINSONOE RUN AN/OMO=4

CAPE CANAVERAL AFS. FLORIDA
05572 20 mAY 1978
ASTENT NOR

. ALTITUDE .

FEE?

- 16
1000

— 2000 ...

3000
-— 4000
$000
—. 6000
7000

9000
-~—-10000
11000
—--- 12000
13000

— 4000 _

15000
- 16000
17000
.— 18000
18000
- 20000

TalTituoe

Fetr

- 91
1868
—— 3406
5008
.- 66A2
8448
— - 10328
12012
—- lae28
16683
-~ 1911l

— ALTITUOE

Feg?

I 16
2718

.— 889
2141
2503
2855
4066
4493

- 8518
”96)
7402
7821
ASe)
[LLY
1134)
11726
15338
15677
16919

24

DEV PT _. __PRESS __._ RM ._ AB HUM .
0€s € nes pct G/
jo.s 101,20 - 95 . 13,90
15.9 975.18 S8 13,15
13.6 ... 945,73 ___ 5% __ 11.42
12.4 913.1% 62 10.66
11.0 881,62 _._ 69 10.34
9.2 850.49 70 8,0
5.7 8720.36 . 61 . 6,92
3.9 791.13 64 6,16
-8,2 .. 762,60 ___ 2¢ 2.5% .
=)6.0 739,45 15 1.37
©20.3 708.9% 11 «93
=20.3 681,24 13 .95
-22.0 658,27 1} . .M
«24,0 634,00 12 «69
*25.0 __ 610.49 ___12 ____ .59 .
-27.0 SR7,68 12 83
170 565,55 _ 234 1.20
«17.5 544,05 42 1.25
=21+6 $23.22 .. 3 _ «90
26,9 503,08 23 o85S
=3443 o 4B1,5Y ____1e 27

MANDATORY LEVELS

DEw PT
0EG €

2040
14,0
13.1
"l
A9
o174
=20.0
'?2-:
- 6.
‘$7o7
.250!

" PRESS

L H

1000
950

900

050
800
750
100
650
600
550
€00

SIGNIFICANT LEVELS

0338
OIR SPEED  TEmp
DEG K1S 0£G ¢
180 2 17,2 ..
L1 L3 24,7
19 .. & 3,2 .
358 L 19,9
348 9 17.8
ss 8 14,6
29 9 12,9
43 11 10,5
10 - 9 1l.0
329 12 2001
k)] 16 8,7
329 18 6,6
324 14 4.0
n? 16 2,1
) L TS & S ot
320 19 -1.6
24 19 _ =4, §
322 20 8,9
26 a2 -8,2
.20 22 9.7
J24 __ 2 _-12,2
DIR  SPECO TENP
oEo KTS 0EG ¢
10s 2 24,8
22 [ 23.)
sy . 8 18.8
358 ] 14,6
42 11 11.4
k1Y) 10 11.6
3N 16 8.0
322 14 3.3
ns 17 -0.7
323 19 =6.3
328 a2 =10.1
OIR SPEED TEnp
OEG KTS DEG C
180 2 17,2
129 2 24,7
63 J 25.0
18 ) 23,1
3 7 21.%
st 7 20.3
JaS 9 17.%
a8 9 15.9
40 10 12.1
4) 11 10.9
7 11 10.6
22 10 10.8
337 10 11,7
329 1 10.0
28 1s 6,8
326 1e 4,7
322 19 2,6
224 19 3,7
322 20 6,7

OEw PT
0t6 C

ib..
?o.o
16.)
13.2
ll.Z
1260
11.8
10.5
Seb
4.0
2.8
6.0
=]19.4
®t4.0
=23.6
“?1.%
-24,%
«20.v
“)17.4

PRESS
HAS

1013.20
1004,04
92,98
941.00
929,28
917,82
879,36
A66,08
805,22
792.20
119,462
767.81
T47.91
739.17
874,64
665,04
5A0,1)
572.62
545,77

" RM

PCY

7%
S6

69 .

70
64
12
11
13

40

12 .

[ X k]

1207.28
1137.19

1104.92 .

1078,99
L049,7)
1024, >
994,98
967,99
931,74
903.76
RT7S.18
R50.24
826,90
RO2.06
777.02
153,69
732.60
711,08
687,40
664,93
. 645,49

_DENSITY _ _ I/R

3%3
331
316
304
296
282
. 264
/56
224
210
201
19%
189
183
177
171
171
167
. 159
152
__ 140

e,

L
KTS

664
672
671
667
664
661
699
656
657
656
65 .
652
649
“sb
644
642
639
636
634
632

. 629

SHEAR

Yy

f
.Gﬁg
«007
0Ny
.03
NGy
+00n
.005
<019
s0la
.005
.001
.003
«00a
+007

s
1
aoog
+004
«002
<004

ogo

v
)7
kL)

296

3pb
102

94

19
216
2R0
33R
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RAWINSONDE RUN AN/GMD=4 _ I . o
CAPE CANAVERAL AFSs FLORIDA
. 0BS7Z 20 MAY 1975 - e e e e
ASCENT NBR 0338
—ALTITUDE . DIR SPEED TEMP_ OEW PT . PRESS. . RM. _AB HUM _ DENSITY __ I/R___ VS __  SHEAR
FEET DEG KIS DEG ¢ DES C MBS PCY G/M3 G/M3 N KYS ~ /SEc DO
16 280 3 20,2 i9.6 1013.90 96 16.65 1193.91 . 367 _ 667 _ ¢ 0
1000 2n ) 23,3 16.6 $79.70 66 13,85 1143,04 337 671  .003 2%6
.. 2000 326 . ] 21.7 13.3 946.12 .. 59 11.25  1111.09 . 314 _ 669 007 232
3060 342 8 19.5 11.8 913,44 6l 10.24 108l.18 302 666  +00g 2
4000 359 [ 16,4 9.1 881,59 62 B.64 . 1055.51 287 663 .002 57
5000 7 8 14.1 8.1 850.53 68 8,18 1025,.74 279 660 4004 90
- 60600 24 8 11.3 6.9 820.32 74 7.58 999.99 269 __ 657  .004 1i7
7000 32 [y 9.7 4.1 790.95 68 €.29 970.30 255 655 +007 174
— .. go00 . 339 6 10.2 99,9 762.50 _ 999 . 99.99 936,34 _ 220 656 4009 278
9000 317 13 10.1 -19.2 73s5.10 1 1.02 903.40 208 656  +013 390
—~_ loon0 316 ’ 8.1 =17.6 708,60 _ 14 1.18 876,98 . 203 653  +005 310
11000 31s B 6.3 2240 682.87 11 «A1 £50.95 195 651 <007 147
12000 320 15 4,0 =234 657,89 1 W T2 826,51 189 649 L0029
13000 322 i7 2.0 «25.6 633,60 11 60 A01.74 182 646 <003 346
— 14000 krag 18 0.2 2744 610.07 . 11 . . .Sl 778.36 177 644 004 7
15000 333 19 -2.1 -32.2 587.26 8 <34 754467 170 60l 4003 46
16000 336 19 -4,7 -28.8 565.09 13 Y 733,01 166 638  .002 %4
17000 337 19 =69 =30.0 543.59 14 41 710.99 161 636 00 176
— 18000 333 18 7.8 -32.8 522.80 . 11 _ L3 686.21 185 635 4002 295
19000 329 17 9,6 33,4 502.69 12 «30 664,34 150 632 L0072 214
- 2600, . 332 17 -11.9 -34.8 483,21 _ 13 _ .26 644,28 145 630  .002 @Y
_ — MANDATORY LEVELS
ALTITUBE DIR SPEED TEMP  Dfw PT PRESS RH
FEET DEG KTS DEG ¢ DEG * MBS PCY
411 265 7 22.5 j9.2 1000 . 82
1880 321 4 22.0 13.6 950 59
. _3414 _ 343 8 18,4 . 10.7 .. 00 _ . 61
5009 8 8 14.0 Ba2 %50 68
__ 6877 3% .7 10,3 5.0 aphn 70
8436 323 10 10.5 99.9 750 999
—_lo11 Nne 16 7.6 1946 700 12
12297 321 15 2.7 -24.2 650 12
14607 _ 330 18 . =0.7. =304 ___ 600 __ 9
16662 327 19 -6.2 =30.2 §50 13
~ 19091 329 17 -9.9 =13.5 00 R ¥
SIGNIFICANT LEVELS
_ALTITUDE __ DIR _SPEED TEMP DEw PT _ __ PRESS___ 1I/R
FEET 0E6 KIS DEG C 0EG C MBS N
- 16 280 3 20.2 1946 1013.90 367
226 267 9 22.6 19.3 1006.48 359
.. 9Ea 210 ... S 23,3 1647 980.24 I
1416 294 N 23.3 14.6 965.70 323
3338 343 8 18.7 10.9 902.59 297
3n? 348 8 17.3 101 a9n,53 29?7
~ 8282 11 8 13.7 8,6 184,37 279
5699 18 8 11.9 7.4 829.5° 273
7684 0 ] 8.6 1e4 .37 244
A178 33} ? 11.2 99.9 757 S 207
R672 N9 11 10,1 =17.6 145.35 211
9532 Ny 16 9.8 “19.7 772,91 204
10034 316 16 8.0 =17.5 707.71 203
11973 319 15 4,1 «23.3 658,56 189
- 12337 321 15 2.6 ~24,3 649,53 187
13250 323 A7 2.0 ~25.6 627,67 181
13692 326 18 .3 «27.7 617.26 178
14791 332 19 ~1.0 -15,4 591.98 170
15218 31% 19 3,2 -29.0 582.60 170
16772 337 19 6.3 <3043 548,44 162
STic, Y OF Ll
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AL AL XS

~RANINSONDE RUN AN/GMD=4 . _

CAPE CANAVERAL AFSs FLORIOA

-~ 10572 20 MAY 1975

ASCENT NBR 0337
—ALTITUDE. . DIR _SPEED. . TEMP__OEW PY_____PRESS ____ RM.__AB HUM__ DENSITY __I/R___ VS
FEET 0ES KIS DEG ¢ 0EG C “Bs PCY 6/M3 a/M3 N KTS  /SEg¢
—_— 16 __ 280 4 20,7 . 20,0 1014,60. 96 17,26 . 1192.,42 __ 9V__ 668 _ 3
1000 283 S 23,) Te0 960,52 69 14,32 1144,22 340 671 +008
e 2000 . 292 . T .. 2260 —_ 1345 . 946,91 . ___ S9.__ 11.38 . 1110.T7__ 315 _ 669 __ .004
3000 326 7 19.3 1.3 914,18 60 9.93  1082,94 3ol 666 <007
——- 4000 ....355.._...8 __ 16,2 12.7 . 882,31 __ B0 __.11,00 . 1055.79 _ 302 __ 663 .00¢
5000 17 9 14,2 9.2 851.28 72 8,78 1026.85 282 660 005
——— 6000 32 . 8 . 1147 . 942 . 821.09 __ 85 ___ 8,92 .. 998,T2.._ 277 __ 658 _ .004
7000 358 7 9.9 249 791,74 62 S.77 971.10 2s2 855 007
—— 8000 319 _ 13 _ _11.9 _.a]5.6 763,36 13 ___ 1.38 . 932,09 ... 216 _ 658 _ .014
9000 313 16 10.8 -15.7 736,01 14 1.38 902.14 209 656 o004
—--10000 .. 314 __. 16 _ . ~18.2 - 709.50 .. 13 __. 1.12 876,97 . _ 202 __ 656 .00}
11000 NS 16 6,8 2047 683,79 12 91 850,33 195 652 +00p
——J2000 .. 318 _16 b4 _ =22.0 658,80 13 _._ .82 . . 826.5) 189 _ 649 «002
13000 326 18 1.9 =234 634,53 13 «73 803.13 184 6%  <0C5
—- 14000 340 __ 18 | =0.0 .. =2441 _. 610.97 ___ 14 ___ .69 778,85 _ 178 644 4007
15000 k1% 4 19 1.9 “26.4 588,14 13 +56 755409 172 642 4004
—— 16000 . 367 20 3,7 277 566400 .. 13 . _ .50 731.41 166 640 .00}
17000 340 18 5.1 2847 544,57 14 Y 707.58 161 638  .004
-— 18000 . 333 18 T3 «29.7 523.83 __ 15 _ .. .42 6R6,.29 156 635  +004
19000 338 17 8.5 -31.7 503,73 13 .35 662.97 150 63%  ,003
— .. 20000342 _ 18 _ «]0.4 . .+33.0 484,30 ____ 14,31 __641,9]1 ___145 631 _ .002
e e em e MANDATORY EVELS_
ALTITUDE DIR SPEED TEMP  DEW PT PRESS RN
FEET _ DEG KIS DEG C 0EG C Mas __ PCT
433 .. 284 9 23.8 2240 ..-1000...__ 90
1904 289 7 22.3 13.8 950 59
- 3436 __ 339 _ 7 .. 18,2 _._ 1.7 .. 900 __....66 _
50133 17 9 14.1 9.3 850 73
6704 14 ? 10.5 3.2 800 . .. 61
8849 314 15 11.0 =177 750 12
~1n346 _ 215 16 8,2 =18.9 700 . . 12
12338 320 17 3.6 =728 650 12
—14446 __ 345 _. 19 _ «0.7 2?57 . 600 _____ 13 _
16726 343 19 4,9 «?Beb 550 14
-19144 339 . 17 -B,8  «32.0 __ _ 500 . 13 .
SIGNIFICANT LEVELS
ALTITUDE .. DIR SPEED TEP  DEw PT PRESS ____ I/R .
FEET DEG KTS DEG C DEG C MBS N
6. . 280 . 20.7 20.0 1014,60 369
100 289 10 2344 21.8 1011.63 378
— 432_._284 _ 9 23.8 ?2.0 1000.06 __ 373 .
1328 283 [} 233 13.6 969.39 320
2261 . 300 7 2102 12.8 938,30 nl
217 316 7 19.5 120 923.35 306
~. 3582 342 7 17.8 1240 895,53 301
39990 354 8 16.2 127 882,63 302
- 498 _ 16 9 14,3 9.1 853,18 282
£87% k3 8 11.8 103 824,81 2R2
6613 20 7 10,7 3.4 803,01 259%
7059 ass 7 9.7 249 790.04 252
7511 a3 10 11.2 99.9 777.10 212
7995 319 13 11.9 1545 763.49 216
- BA34 . 314 13 11.0 -17.9 751.38 212
[-TYY ] 314 16 10.2 “17.6 724,10 205
9809 314 16 8,6 «17.8 714,51 204
13155 28 18 1.9 “23.4 630,84 183
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RAWINSONDE RUN AN/GMD=4 -
CAPE CANAVERAL AFSs FLORIDA
14087 20 MAY 19715

ASCENT NBR 0338
_ALTITUDE DIR SPEED TEMP _. DEW PT __  PRESS___ RM . AB MUM _ DENSITY ___
FEET DEG ATS QEG ¢ pE6 ¢ L} PCcT a/m3 G/M3
- 16 320 ] 27.3 9.4 . 1015.6¢0 62 . 16,27 1167.97
1000 N7 T 23,4 15.68 981,61 61 12,92 1145,
— 2000 . 314 6 . 21,4 L JAG4 ___ 947.90 ___ 64 . 12,0% 1113, 77 __.
3000 343 T 19.3 12.0 915,15 63 10.41 10R3.72
ce . 4000, 7 T . 1A 8.4 883,24 _____ 59 _ 8,2% 105755
s000 19 6 14,0 9.0 852,12 72 8,68 102R,58
.- 8000 _ 23 T . 12 . 4.0 821.089 57 6.18 999,96 .
7000 7 9 10.3 «0 792,49 49 4,68 971,13
— - B0 . 331 15 _.11.0 _.__99.9 __. 764,05 _ 999 . 99,99 936,33 .
9000 323 20 10.4 99.9 736,63 999 99,99 904.86
-~ 10000 . 225 20 8.7 999 _ . T10.09 _ 999 99,99 877.T1
11000 330 20 6.0 99,9 684,29 999 99.99 853,93
... 12000 33s 20 3,7 9949 659.20 999 99,99 829,45
13000 42 20 2.5 99.9 634,09 999 99,99 RO2.42
o~ 14000 __ 348 __ 20 _ _ 2 ._. 99«9 . __ 611.34 __ 999 . 99.99 779,22
15000 3s] 19 -2,0 99.9 688,47 999 99,99 156,17
—.~ 16000 _ 344 18 -boh 99.9 666,28 999 99,99 714,19
17000 S 19 -4,8 Q9,9 544,83 999 99,99 707.32
— 18000 . 342 20 =046 _ 99,9 _  S24.10 999 99,99 684,92
19000 337 19 8.7 99.9 504,02 999 99.99 664402
.- 20000.._ 341 20 =11e6 _._99.9 _ . 484.54 999 .. 99.99 . 645,49

AUTITUDE  OIR SPEED  TEMP

. FEEY _ _DEe6
.. 466 _ 323
1934 13

—— 3456 ___355 __
5061 20
—- 6730 __ 1S
8493 J24
—-10368 _. 327
12350 337
— a6l . 350
16718 348
— 19159 _ 2336

_ALTITUOE__ DIR_ SPEED

FEET 414}
- 16 . 320
1545 312

— 219 __335 _.
3180 348
4559 19
7279 358
Y607 340
8125 328
.. BS5%9  _ 324
aps8 323
16099 346
146890 345
19627 338

. .. .. MANDATORY LEVELS

K1s

19

kTS

DEw PT

DEG € DEG C
25.0 16,5
2145 16.5
.. 1840 . 9.9
13.9 8.6
10.9 o4
111 9949
Te?7 . 09.9

3.2 99.9
.09 . 99,9
-h,4 99.9
=9.1 99.9

PRESS

Mes .
1000 .

950

——- 900

850

206 .

150
700
650

— . 600

550
S00

SIGNIFICANT LEVELS

TEV® ODeEw PT
0Ed C DEG C
27,3 9.4
21.9 155
... 2042 . 12.8
18.7 114
14,1 R 9.2
9.8 =0el
10.5 «10.8
11.2 99.9
11.1 . «22.5
10.3 99,9
-4,6 99.9
b, 99.9
*10.1 99,9

PRESS
[4:3

1015.60
963,11
922,31
909.36
853,38
785.89
773.98
760,56
748,60
734,79
565.00
547,36
491,74

. I/R
N

3s3
J28

- 308

301
283
244
224
208
209
201
16]
158
145

355
332

20

304
286
262
261
245
212
202

. 196

190
185
179

174

168
164
158
153
148
164

.
KTS

6715
671

. 669

666
663
660
658
656
as7
656
654
651
648
647
644
661
639
638
636
633
630

SH!

/SEE

]
.00;
«00)
0006
005
«003
«003
.005
«0l5
«00g
«00)
«009
1003
-00‘

.-OOQ

+ 002
«003
«002
0002
«303
« 0017

EAR

g6
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— RAMINSONOE RUN AN/GMD
CAPE CANAVERAL AFSs F

- 18572 20 MAY 1978
ASCENT NOR 0329

--ALTITUDE . OIR SPEED

FEEY DEG KIS
- 16 . 320 4
1000 33l 8

—— - 2000 .. 340 .. 9.
3000 48 8
- AQRO .. 349 7
$000 343 6
. —.- 8000 . 246 ]
7000 15 11

~— A000 .. 350 _._14
9050 330 19
— l0000 . 325 . 20
11000 328 19
—- 12000 334 17
13000 346 17
—-—-14000 _ 3SS.. 18
15000 353 18
.-~ 16000 . 353 18
17000 ass 19
13000 . 349 20
19000 345 18
—-. 20000 _. 3% __17

-4
LORIDA

T ALTITUDE  DIR SPEED  TEMP

_. FEEY ___ DEG KTS
.- 448 . . 327 [}
1944 339 9
—. 3872 __ 350 — 8
5063 3s3 6
- K731 . 1S 9
B48S 338 17

— - 10349 325 - 20
12324 a8 17
—— 18427 ... 355 .. 18
16681 356 19
-— 19118

~ALTITUDE . DIR SPEED

FEET DEG KTS

16 320 4

4n0 326 6

—— Y709 332 . 9
1679 336 9

22741 342 9
2899 a7 a

- 2054 349 7
65P0 3 []

— .- b6%62 _.. 1% _. 8
7056 15 11

-.. B4aT70 339 17
LELRg 330 19
13546 352 18
18292 346 19

. 18808 pLL) L)

28

TEMP .. DEw PT . __PRESS _____ RH . AB HUM _
0EG C DEG € MBS PcY 8/M3
0.4 19.4 1015.60 52 16.08
2.1 1602 981.82 58 13,18
21.5 . 1%.0 .. 948,24 ___ 67 _ 12,59
17.9 13.4 915,41 75 11.44
15.2 13.7 803.37 __ 90  11.76
13, 10,6 8%2.19 a2 9.69
1.7 . Tel . 821,94 .. 73 . 7.65
9.4 4.6 792,52 T2 6455
8.3 . =0.4 . T6I.96 . _S& __ 4,58
8.7 «i3.3 736,39 19 1.48
644 w4 T . T09.66 _ 20 . 1.51
3-7 -]‘.2 683-7‘ 24 1.99
2,6 «16.5 658,59 .22 1.33
S =16.9 634,20 26 1.28
- =08 _ .-]6.2 —_— 6‘0056 —- 29 ll:’
-2,7 =19.1 587,69 27 1.08
4.8 =225 . S65.50 .__ 2) <81
6.1 -23.8 544,03 23 .72
-T.1 26,7 523,28 _.._ 19 56
-8.9 =28.7 503,22 18 o7
_=10,9 _ ~29.9 __ 483,78 ___ 19 ____ .42
_MANDATORY LEVELS . __ .
DEw PT PRESS RH
0ES ¢ 0E6 €. MBS . ___ PCT
26,6 i7.0 . .. 1000 . 56
217 151 950 66
— 1648 . _ 13.1 ... _900._ .. 80
13.7 107 850 82
9.7 Teb .. . 800 ... 86
8.]) 4ol 750 42
S.7 . 5.3 .. .. T00 . 20
149 =16.9 450 23
——eleb . @709 .. 600 29
5.7 =23,5 550 21
9.3 -28.8 — 500 .. 19
SIGNIFICANT LEVELS
TEMP  DEw PT . PRESS_ ____I/R _
DEG ¢ OEG C L-H] N
30.4 i9.4  lo1%.60 . 350
26.7 17.1 1002.37 340
26,4 .. 1549 974,74 __ 330 _
22.6 1509 950,94 328
20.7 16.7 9un.2l . 320
18.2 12e 916.71 e
15,1 13.7 881,67 . 308
10.5 4.9 894,78 260
9.2 8.3 802,37 ... 271
9.3 4.0 790.91 2598
8.0 23,5 750.85 229
8.8  ={3.3 136,70 213
0.5 1603 621.20 ___ 185
7,4 37,2 517,56 15%
8,8 «28.%5 S67.07 | 152

DENSITY ___I/R__

G/M3

1155.78
1138,79
1113,42
1088.83
1060.,01
1029,04
1000.68
973.18
942.80
909.02
863,33
856,37
831,39
806.70
7719.12
756,30
733.5¢%
709,28
684 ,R6
663,26

642445 _

. 350

132
323
32
308
288
270
287
239
213
206
201
194
188

182

175
169
163
156
151
146

647
644

«0C23
2009
«00a
-006
«00¢
o°0|
«00)
.002
«004
OOGQ

. #0085
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- RAWINSONDE RUN AN/GMD<d

CAPE CANAVERAL AFSs FLORIDA

05162 21 MAY 1975

ASCENT NBR 0340

- ATITUDE CIR SPEED TEMP _ DEW PT _..

FEET DEG KIS pEd ¢ DEG C

—n 16 8 - 0 22.2 20.6

1000 53 T 28,7 20,3

— 2000 56 ___ T ... 21,2 .__. 18.4

3000 45 7 19,6 12,4

- . 4000 .. 232 9 174 .. 19.1

5090 23 11 15.4 7.0

. — 4000 . )8 12 13.7 . S.0

7000 12 13 11.8 2.7

—-- 8008 16 __ 13 _ 9.9 . _ . 1,1

9000 20 14 8,7 5,2

—~ lg0n¢ 19 15 7.3 =13.1

. 11500 19 16 6.1 =11.6

~- 200 . 2 16 4.9 =1640

13032 25 14 3.5 2943

— 16090 . 19 13 _ 146 - 99.9

15900 15 1e 0 99,9

~- 16Cu0 .. 15 15 1,0 . 99.9

1.000 14 17 «2,% 99,9

inong ... 8. 17 aSel .... 99,9

19000 s 17 “Teb 99.9

— 29000 .__. 7 16 . ~9.7 . _. 99.9

ALTITUDE DOIR SPEED  TEMP
FEEY DEG KIS DEG ¢

- 442 S3 7 24,5
1918 S4 7 2142

— . 34%2 __ 29 . 8 18.4
5052 23 11 15.2

- . 6731 13. 1 12..
As837 18 13 9.4
10355 19 16 6.9
172353 24 15 4.4
.—-14475 _ 15 13 _ .6
146753 14 16 =241
8.0

19298 . S

FEET 0EG KIS
16 0 0
197 s2 ?
—— 978 ___S53..__ 7
1897 Sa 7
2720 . A9 14
7817 15 13
55620 20 15
11396 20 16
---13125 .. 25 14
13819 20 13
- - 1e613. - 15 13 .
161454 15 15

16

e e n

AALTITUDE __ DIR _ SPEEQ

TEMP
DEG €

22.2
24.4

21,3
20.3
10.1
7.7
5.5

—- .
1.9

- o4
=1,.1

24,08,

DEw PT
Dr6 C

2041
19.0
117
6'8

- 3.4
“Dab
-!2.3
«19.8

99.9 .

99.9
99.9

DEG C

20.6
7040
2043
19.2
12.9
_1.8
«)13.9
=11l
=3143
*32.0
99.9
99.9

SIGNIFICANT LEVELS

. DEW PT _ .

MANOATORY LEVELS

—~PRESS ___ RM .. AB HUM. _DENSITY . I/R____

MBS PcTY G/M3 G/M3 N
.. 1014.90 .. 91 17.78 186,52 are
980.9} 76 17,29  1136,90 35%
e- 94T.36 85 __ 15.71 . 1111.80 ._ 34l
914,65 63 10.68  1082.02 308
#B2.81 ... 62 9.28  1052.97 291
851,62 i 7.55 1024.02 274
821,77 . _ 46 .. 6.8} 993.9) 262
192.59 S 5,65 965.45 250
- 764,22 .. Sé _ . %.10 _ 937.35 249
136,72 39 3.45 90847 z2h
710.05 22 1.72 880.98 27
604,22 27 1.96 852,56 due
659,23 ... 21 1.41 825424 193
635,04 7 46 799.33 181
— 611458 _. 999 _ .99.99 . T75.45 174
588,64 999 99,99 750.97 167
. 566,86 . 999 99.99 725.55 162
545,61 999 99.99 702,28 156
524,98 999 . 99,99 682,30 152
504.97 999 99.99 661493 147
485.55 999 . . 99.99 642413 143

PRESS RH

MBS . _ PCT

1000 76

950 87

.. 900 .._. 6% .

850 57

n00 54

750 5¢

700 8

6%0 1o

€00 _ 939

550 999

500 999

PRESS ___I/R
MBS N
1014,9% .. 370
1008.53 6t
~.. 981.67 ___35%
950,80 346
923.74 308
769.36 243
720,11 209
674,24 200

- 632.07 180
615.80 176
597,56 169
$63.3) 161

e TR RS

RSN R W

Vs

L1}

669
612
668
667
664
662
660
658
655
654
652
651
650
648
646
64é
643
64}

SHEAR

/s5te

[
.olg
009
002
«00s
2008
«003
0002
LI
«002
0003
«00)
«002
«001
«003
-00?
«002
«003
«003
o002
«00y

DEG

0
§3

229

346
350
353
336
Inb

29
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N TEST NBRe 07418 06918 . ;
5 WINDSONDE ; .. :
i CAPE CANAVERAL AFSe FLA, i
' . 0BSTZ 20 MAY 1975 e ]
ASCENT NBR, 0336 ‘
B ALTITUDE 0IR SPEED SHEAR
« FEETY OEG KTS /SEC  DIR
: 16 280 3 0 0
< 1050 260 s 008 234
. 2000 332 5 «009 28
z 3000 349 [} 2006 359
; — .. 4000 _ 3% .. 8 #9202 a7
. 5000 9 a «00S fa
A ... 6000 21 8 003 119
. 7000 Ad 7 005 142
. - .. 80n0 an 6 013 278
N 9000 318 14 «014 307
; .- 100900 316 .. 17 «00% . 309
it 11000 314 15 +003 159 !
i 12000 321 15 0003 81 :
13000 321 17 2008 324 ;
14090 327 19 008 . 9 ;
15000 333 18 «003 72 3
... ls000 . 2337 19 2003 . 35 :
17000 337 19 «000 232
18000 333 18 2003 197 o
19000 329 17 002 227 1,
20000 330 16 0002 138 .
i
oo
P:rf‘ LANEY
S IARH BLAN
NK NOT FiLXp 33
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APPENDIX E
JIMSPHERE DATA

FPRIC..0G PACE BLANK NOT PILMED
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TEST NBR 7418

f JIMSPHERE WIND DATA

‘ CAPE CANAVERAL AFS, FLA.
01572 20 MAY 1973

) ALTITUDE DIR SPEED
FEEY DEGC KTS
16 80.0 2.00
500 52.0 8.00
1000 111.8 6.34
1500 17.2 ?7.22
2000 15.4 9.41
2500 19.5 5.92
3000 359.6 4.56
3500 342.9 6.45
4000 339.0 8.53
4500 333.6 11.90
5000 315.9 11.55
5500 322.0 12.32
6000 323.2 12.37
6500 330.5 13.20
7000 354.9 14 .21
7500 10.5 16 .87
8000 346.2 15 .45
8500 340.4 13.689
9000 325.9 16 .82
9500 330.6 14.09
10000 336.3 15 .34
10560 337.5 18.77
11000 332.2 17 .41
i1500 336.1 20.72
12000 340.8 21 .85
12500 334.8 18.71
13000 325.3 15.69
13500 314.5 14.09
14000 312.2 14.80
14500 311.0 18.95S
15000 313.9 19.66
15500 311.7 22.68
16000 308.1 22.80
16500 301.2 21 .08
17000 307.4 21.97
17500 310.8 22.32
18000 305.9 23.27
18500 299.2 24 .57
19000 307.8 24 .45

36

SHERR

/SEC
0
0
0
.0338
.0073
0117
.0077

.0082
.0074
0117
L0122
.0050
.0008
.0062
.0199
L0167
.0224
.0078
.0167
.0101
.0063
L0117
.0073
.0120
.0070
.0128
.0140
.0110
.0030
L0140
.0040
L0103
L0047
.0108
.0084
.0048
L0074
.0103
.0123

RSCENT

FPS
29.
99.
16.
18.
17.
17.
16.

17.1
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TEST NBR

JIMSPHERE WIND DATA
‘CAPE CANAVERAL AFS,
02572 2¢ MAY 1979

ALTITURE
FEET
le
500
1000
1500
2000
2500
3000
3500
4000
4500
5000
3500
€000
6500
70060
7509
8000
8500
20¢¢
3500
10000
10500
§1000
11500
120¢0
12500
12060
13500
14000
14500
15000

7413

DIR
DEG

80.¢
2.0
97.2
29.5
21.8
15.0
352.3
328.0
338.6
328.0
323. 14
321.0
322. 8
218.6

2.8
.9
3
5
)
9
6
1
]
4
?
9
8
3
9
0
8

24

356.
348.
337.
334.
337.
338.
343.
344.
344.
339.
324.
Jig.
309.

312

37,

KTS

FLa.

SPEED

Pt B s P P e s et e s pun e mb el Pt e S b e e —
DO A BN O WO ODOUBUNM™ s WNUAD NPt BN NYNNDOH»RAON

.00
.00
.91
.63
.17
.52
.05
.70
.99
. 84
.77
.01
.31
. 20
.43
.71
.28
.38
.37
.19
.04
.69
.12
.89
.42
.52

74

.27
. 87
.89
.77

SHEARR

/SEC
0
0
0
.0223
.0061
0037
.0099
L6107
.0059
0126
007?38
L0044
0014
.0040
0300
0311
0306
.0090
L0104
.0020
0132
.0022
0099
L0060
.0015
L0111
0163
.0036
.0091
L0104
0065

ASCENT

FPS
929
29

. 9%
.9%
17.
1?7.
17.
1?7.
18.
18.
18.
19.
18.
19.
19.
17.
16.
17.
17.
16.
19.
t6.
i7.
17.
17.
17.
17.
17.
14.
15.
195.
16.
15.

O AU DN O AVARNODONAOWOONDO LN =L OWRNW

37
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TEST NBR 7413
JIMSPHERE WIND DATA

CAPE CANARVERAL AFS, FLA.

00272 20 MAY 1975

ALTITUDE DIR SPEED
FEEY DEG KTS
1é 180.0 2.00
500 89.0 2.00
1000 234.3 6.93
1500 269.7 1.30
2000 39.9% 1.84
2560 343 .1 7.34
3000 330.0 8.11
3500 336.8 8.17
4000 352.0 7.64
4500 352.3 7.28
5000 358.7 7.87
55¢69¢ 20.9 8.353
6000 30.1 4.97
63500 22.6 6.04
7000 42.6 9.30
7500 52.4 10.07
8000 337.5 6.75
8500 313.3 10.12
92000 326.6 15.45
92500 327.6 14.74
10000 324.5 14 .98
10500 320.1 14 .57
11000 313.6 16 .05
{1500 318.2 15.28
12000 309.93 15.04
12500 321.6 14 .68
13000 320 8 16.352
13500 321.3 17. 41
14000 323.3 18.12
14500 332.3 206.78
15000 333.2 20.60
15500 337.0 19.35¢
16000 333.4 18.12

SHEAR
/SEC
0
0
0
.0200
L0097
0221
.0064
.0032
.0072
L0012
.0036
L0108
.0123
.0044
.0140
.0062
.0338
.015%56
.0198
L6027
.0029
L0040
.0076
.0049
.0077
L0107
.0061
.0032
.0032
.0136
L0012
.60358
00352

ASCENT

FPS
99

BN URO R DBDNRODVDOOINRTUNEBNUANNRNNNNO ™=

.9
99.
16.
16.
16.
1?7.
17.
16.
17.
16.
16.
17.
16.
17.
16.
16.
17.
15.
17.
1s.
1e.
16.
18.
16.
16.
15.
16.
16.
16.
16.
16.
13.
15.
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TEST NBR 741S /
JIMSPHERE WIND DATA
LAPE CANAVERAL AFS, FLA.
10572 20 MAY 1975
ALTITUDE DIR SPEED SHEAR RSCENT
FEET DEG KTS /8EC FPS
16 280.0 3.00 0 %9 .94
500 264.0 7.00 0 99 .94
1000 262.1 6.51 0 17.0
1500 274.9 3.37 0113 17 .4
2000 353.3 .27 0190 17.1
250¢ 308.6 7.52 0181 17.2
3000 339.1 ?.28 .0133 16.3
3500 328.5 8.70 0069 17.3
4000 350.8 10.0? 6132 17.0
4500 360.0 8.0S 0084 17.3
5000 24.4 .59 0136 16 .1 ;
5500 20.2 9.89 0028 17.8 ;
6000 32.0 11.07 .0082 18.9 j
6500 40.2 8.76 L0092 17.9 :
7000 44.6 6.45 0079 16.6 :
7500 57.4 7.04 L0066 15.6 :
8000 309.0 9.71 0479 17.8 %
8500 312.7 14.18 01514 15.9 §
9000 306.5 17.11 L0116 16.7 i
9500 315.0 17.47 .00n8 16.4 ;
10000 312.5 16.76 004 16.3
10500 313.7 16.05 L0027 17 .1
11000 312.8 17.23 0042 17.3
11500 315.2 17.17 0024 16.8
12000 314.9 17 .11 0004 16 .6 i
12500 309.5 18.47 0071 16.9
13000 317.7 18.98 .0093 16 .2
13500 3251 18.93 0082 16.7
14000 335.2 20.78 0133 17 0 ;
1450¢ 336.7 18.89 0067 17 .1
15000 337.9 19.07 0014 16.9
15500 332.9 18 .83 0056 16.9
16000 339 3 19 36 L0073 16.9 ;
16500 337 3 19 .24 0023 17.2 i
17000 336.7 21 20 L0066 16.2 ;
17500 332 2 16 .64 L0159 17.2 :
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APPENDIX F
TETROON TRACKS
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DIRECTIONAL TRACK

CONTINENTAL SHELF

NORTH % — —

‘ - //
/
/
/
-~
~

8 MINUTES
AFTER

RELEASE

~N

\

6000 - ALTITUDE TRACK

S

o | AND /—-
4000 4

SEA
-
o
2
o
-
-l
<
2000 4
0 - v r v —
15 30 a5 (%)
TIPAE AFTER RELEASE (min)
KSC TETROON DISECTIONAL AND ALTITUDE TRACKS
RELEASE DATE 19 MAY 1379
TIME. 1007 EDY {0637 2)
T 23 HR, 57 MIN
SAI10732
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DIRECTIONAL TRACK

40 MINUTES
AFTER
RELEASE

BANANA RIVER

ALTITUDE (f1}

6000
ALTITUDE TRACK
4000 4
ag————————— BANANA RIVER
—
2000 4
0 T T T T |
15 30 45 60 675
TIME AFTER RELEASE (nun)
KSC TETROON DIRECTIONAL AND ALTITUDE TRACKS
RELEASE DATE" 20 MAY 1975
TIME: 0135 EDT {0535 2)
T 8 Hr., 29 MIN SA1.0733
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DIRECTIONAL TRACK

PruNE— s 3],
f’?"f’;}’z’ )
v’%{;};‘g@ﬁ. 2
y r,§. 34 Mlnures,’oyﬁ f[;ﬁ

AFTER
-’){mﬂ.enss ) ,v/”, ‘

}‘ per /h 4/ 3(//'":1‘

7 MINUTES
AFTER
RELEASE

\

l
) J 'n»
PAD40  ~T[%T ;5,, : ,!',.'-;*,‘. /‘.’s" ;::,‘/'” é» f"’ ,
e AT WA '3‘/’ e
o o
D) d
Y n
L .o it
‘-
BANANA RIVER
soooT ALTITUDE TRACK
——
[*ALAND 1 W —
LAND
4000
=
o
)
=
-
-
a
2000 -{
1
0 v T T nl
1 30 ay 60
TIME AF TER RELFASE (nnn)
KSC TH TROON DIRFCTYONAL AND AL TITUDT TRACKS
RFLEASE DATF 20 TAAY 1974 SAI 0730
TIME 0796 DT (1106 7)
TZ2HR ,8MIN
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DIRECTIONAL THACK

™~

43 MINUTES
AFTER NORTH
RELEASE -+ {

CONTINENTAL
\f/‘/ SHELF
18 MINUITES \

AFTER
RELEASE \

KSC — ——
METEOROLOGICAL
STATION
6000 = ALTITUDE TRACK
4000 o
w
[=]
=
’:
P
-l
<
— LAND
2000+ !
CONTINENTAL )
SHELF
SEA —
U T T ) ot
15 30 a5 60
TIME AFTER RELEASE {mwn)
KSC TF TROON DIRECTIONAL AND ALTITUDE TRACKS
RELEASE DATE: 20 MAY 1975
TIME 1107 EDY (1507 2)
T+1HR, 3MIN
SAI07I31
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TOWER DATA
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Symbol
DIR

DIR DEV

DP
GST

INT

Lapse Rate

RH

SPD

TT
5 PPM

10 PPM

99,99, 9
999999.9

48

Symbols and Units Used in Tower Data
Computer Printout

Definition

Wind Direction

Standard Deviation

of Wind Azimuth Angle
for Specified Data
Sampling interval

Dew Point

Highest wind speed
during specified
data sampling
interval

Data Sampling
Interval

Temperature Difference
between the 54' and 6'
levels

Relative Humidity

Wind Speed

Temperature

Downwind distance at which
the ground level pollutant
concentration is 5 parts

per million (5 PPM) for
an assumed ground level
emission rate of 1,000
pounds per minute.

Downwind distance at which
the ground level pollutant
concentration is 10 parts
per million (10 PPM) for

an assumed ground level
emission rate ot 1,000
pounds per minute.

Missing Data

e

Units

Degrees measured clockwise
from north (00)

Degrees

5% b

Deg. Farenheit (°F)

Knots

Minutes

Op

Percent
Knots
Op

Miles

bW+ e aei s e

pndE Y g R er Dae

"4ty MALH e Faavan TR

hd
g

TS T

[N R



Cra e

P

66 8L €8°9
66 8L 2°S
66 L2 E°E
66 L1 &°S
66 9L *°6
66 SL LS
66 ¥L S°v
66 SL L°Y
66 €L 8°S
66 €L *°9
66 EL £°%
66 EL €°¥
66 EL 1°2
66 €L 2°2
66 EL S°1
66 L 1°¢
66 9L S°6
66 9L ¢°E
66 9L S°6
_66_9L 9ty
66 L 1°L
66 AL 6°Sl

_66__LL_ %°0!

66 Ll S°E_

9*9
vl

vl

g4

w9

1k

06

106

gelt
2*lt
et
9°€1
a°ST
[°s1
€91
2eez
9°02
6°92
9e02
6°v2
a1z
1*81
re02
L1092

666
666
666
666
666
666
666
666
666
666
666
666
666
656
666
666
666
666
665
666
666
666
666

0°st g0~
6°91 9°0-
0°61 9%0-
1°.1  v*0~-
s°st €%0-
s*gl 1%0-
s*o2 1°
LOF-L 3N LI
9°g2 s°1
v°52 9°1
vooe 0°2
0°1E t1*2
6°se 6t
2%9g LT
026 9°1
v*05 0°s
8°9y 111
0°te g1l
8°9¢ sé21
*°95 6°01
viey L's
0°ty 1%6
L°sy s°8 ¢
s°0o o%g

666

THy T2i A30 Wdd Wdd T 3ivy T da

__14.95__¥l0 82

)

3SdvY_ Ldvg

&6 66 666

666 6L 66 65 666
66 6856 6066

666 &2 66 65 666
66 65 566

666 8L 66 6> 6bc6
66 65 666

866 L1 66 €% 666
66 60 6LS

666 9L 66 €35 5%6
66 65 666

666 SL 66 65 666
66 65 666

666 YL 66 €5 666
66 65 606

666 L 66 61 666
66 66 b66

666 IL 66 635 666
66 69 666

666 1L 66 65 bLE
66 66 6066

666 IL 66 €65 666
66 65 656

666 TL 66 65 666
66 &3 666

666 1L 66 65 666
66 6> 656

666 1L 66 65 666
] 66 65 666
666 1L 66 6o 666
66 65 666

666 69 66 66 666
66 65 666

666 SS9 66 65 666
66 bu 866

666 9 66 bo 666
66 69 666

666 ¥9 66 bH 666
B 66 60 666
666 59 66 60 666
66 66 666

666 89 656 60 666
66 6o 666

666 89 66 6L 666
66 66 666

666 89 66 66 666
T T 66 66 666
666 69 66 66 666

(26¢)

40 11 1S9 QaS y¥l1G
139 139 14 02

66 66 666 66
66 66 666 L
66 66 666 66
66 66 666 B
66 66 666 66
66 66 666 U
66 65 0666 €6
66 66 666 /
66 66 666 66
66 66 666 L
66 56 b66E 66
66 66 666 9
66 66 666 66
66 66 666 L
66 66 866 66
66 66 666 L
66 66 666 65
66 66 666 S
&6 66 666 66
66 66 666 L
66 66 666 b6
66 66 666 8
66 65 5566 66
66 66 666 6
66 66 666 66
66 66 666 B
66 66 666 66
66 66 666 &
66 €6 £66 &6
66 66 666 6
66 66 666 66
66 66 666 01
66 66 666 66
66 66 666 9
66 66 666 66
66 66 656 9
66 66 666 66
66 66 6606 S
66 66 666 66
66 66 666 9
66 66 666 66
66 66 666 9
6 06 666 66
66 66 665 9
66 66 666 66
66 66 666 9
66 66 " 666 66 -
66 66 666 9
. tY6E) )
1S9 QdS u10-1S9
14 291

66 666

S w62 66 80¢€
66 666

S 62 66 § 00€
€6 656

S Yu2 66 ¥ €62
66 656

v 1B2 66 ¥ 562
66 6606

§ 862 66 ¥ v0€
(7 AL

% 982 o6 ¥ 162
66 666

v 2d2 66 v £62
66 666

* 642 66 gge
66 660

€ ouwz 66 2 062
66 666

v 612 66 € £62
66 666

S 112 66 ¢ 582
b6s 665

& 892 66 ¢ 612
66 666

& 992 66 & 012
66 €66

9 €92 66 ¢ 0,2
66 666

9 952 66 g £92
66 666

9 €92 66 & 962
66 666

9 681 66 2 902
66 656 - -

S €81 66 2 102
66 666

S 691 66 2 Lt
66 668 =

S 6Ll 66 2 0gt
66 666 e

S G651 66 2 (1} ¢
66 666

9 8E1 66 2 €91
A6 666

9 €91 66 2 191
66 666 ~— - -
9 6ET 66 2 (1)
(g2}

0d4s 410 1S9 Q0ds u10Q
14 ¢S 14 2t

[ - -

901
901
901
901
901
901
90¢
901
901
901
901
901
901
901
s01
901
S0l
901
901
901
901
901
901
901

uav
HAL

‘¥4 sSdv TVH3IAYNYD 34vI
—— =~ ¥iva MINOL W3I{SAS OnNIAM

S1  G¥ET
st OfEl
sl glIft
ST 00fl
st ge2t
sl o€2l
st stat
s1 002t
o€ OETT
oc ooll
o€ 0E0T
og 000t
oc 0€6
of 006
o€ 0€9
o€ O0€L
o0e 004
ot  0£9
0E 009
0C OES
o€ 005
oc o€y
0€ o00Y
0 Oft
$4]

INT 3WIL AVO NOW HA

ra

02 s SiL o
N -

02 s S¢
02 & S
02 s ¢
02 i St
02 & SL
02 s si
0z ¢ . 173
62 s st
02 s s¢
0z s e
0z s Ca
02 s sl
0z s st
02 & Si
02 s S¢
0z s Y
02 5 S¢
02 s S
02 s s
02 s SL
62 & St
02 § St
02 s SL

b

- e R AT Vb SH 1A



66 08 €°4

66 19

66 1@ 0°t

86

_66 28 S°C_
_ 66 €8 S°9
66 EB 6°2
.66 €8 0°S

66 S9

66 SB 2°S
_66_G8 0°12

_ 86 S8
_66 S®
66 __ Y0

66_ 61

MY 11

14 96 _¥I0 g2 ]

18 +*9

_66 %8 2°sl
_66 €8 _€°vl
_66 €@ S°92
66 €@ 9°2t
__66 28 9°8
__66__20_ 18 _
_66 1@ _9°sl
66_ 08 6°LL
_66_08_9°91

A30  Had TWdg T 3ivd T da

1°S 0%l E*1~ 666
€S 920 (- 666
6°9 9°sl S°l- 666
S 1°21 L%t- 666
9°S L%21 1%z~ 666
1°S S°tt 6°t- 666
¥9 S’el 9%1- 666
ves E£°21 6°1- 666
8t 9°8 6°t- 666
18 STl 1%2- 666
2°€ §°8  6°l- 666
6°F 2°11_6°1- 666
LY L%t 6%1- 666
9°8  L°21 9%1- 666
2°Y S%6  8°l- 666
§°Y 1°01 9°1=- 666
0°Y 1%¢ ¢°1- 666
1°S 9°11 2%t- 666
9°S @*21 2°1-_ 666
98 _s'21 _2%1- 666
8°Y 6°01 0°l- 666
6°Y 1°11 o0°t~ 666
0°S_ 711 0%t~ 666
S°9 L°91 0°1- 666

3Sdv¥1_ 1des

666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666

666

66 66 666

18 66 65 666

66 66 666

28 66 63 666

66 656 b66

¢8 66 65 666

66 65 666

€8 66 66 6686

66 €3 666

¥8 66 66 666

66 65 666

S8 66 65 666

66 66 666

S8 66 65 666

66 &u 666

S8 66 66 666

66 66 666

L9 66 65 666

66 65 666

L8 66 63 666

66 66 666

L8 66 65 666

66 66 666

L8 66 6, 666

66 65 666

18 66 66 866

66 66 666

98 66 66 666

T 66 66 666

98 66 66 666

66 6u 666

S8 66 66 666

66 66 666

"8 66 66 666

66 66 666

*8 66 60 666

66 66 666

€8 66 66 666

66 60 666

€8 66 66 666

66 66 606

28 66 66 666

66 66 666

18 66 66 666

66 66 666

18 66 6( 666

T 66 66 666

08 66 6 666
A (c6y)

1177159 Q¢s ulg
149 i v02

66 66 666 66
66 66 666 ¢
66 66 666 66
66 66 666 ¥l
66 66 666 66
66 66 665 El
¢6 66 666 66
86 66 666 Sl
66 66 666 66
66 66 666 St
66 66 666 66
66 66 666 L1
66 66 666 66
66 66 666 Gl
66 66 666 66
66 66 666 91
66 66 666 66
66 66 666 Sl
66 66 666 66
66 66 666 ¥l
66 66 666 66
66 66 666 91
66 66 666 66
66 66 666 €1
66 66 666 66
66 66 666 21
66 66 666 66
66 66 666 €l
66 66 666 66
66 66 666 11
66 66 666 66
66 66 666 01
66 66 666 66
66 66 666 6
66 66 666 66
66 66 666 6
66 66 666 66
66 66 666 L
66 66 666 66
66 66 666 L
66 66 666 66
66 66 666 L
66 66 666 66
66 66 666 L
66 66 666 66
66 66 666 9
66 66 666 66
66 66 666 L
__eeEy
159 0dS uIQ iSY
14 29t

666

666
6 €l
666
6 ol
666

666
6 91
666

666
666

666
6 1€
866

666
6 8l

666
8 2e¢
666
) SEE
666
8 Lec
666
-] 92t
666
9 0ge
666
9 L2¢€
666
v y8e
666
S 992
666
* e
666
v 182
66¢
S sle
666
v 662
666

S s62

(562)
ods ulg

65 8 42
66 9 92
66 8 It
66 o ~0N
66 @ (13
66 6 92
66 6 61
66 01 €2
66 9 09¢
66 & v2
6 6 92
66 9 Set
66 9 ot
66 9 2
66 9 tcc
66 5 0vC
66 s e
66 v 162
66 ¢ ) 2.2
66 .J.IIFQN
66 v 82
66 v gt
66 € 8ot
66 v  00€
1S9 ads ¥10
42t

901
90t
S0t
901
01
901
901
901
901
901
901
901
901
901
901
901
90t
901
90t
901
901
901
901
S0t

HgN
EaL

(i1
ot
oc
o€
(13
oc
o€
o€
o€
st
st
st

ST

st
st
st
st
sl
si
st

st
st
st
st

0Et2 02 S
0012 02 s
0£02 o~‘ S
0002 02 §
_ogst 02 §
0061 02 &
1e8l 02 ;m -
ogel 02 ‘m
0081 02 .m ,
0ELT 02 S
ST 02 § .
0oLt 62 s
se9t 02 §
0€91 02 8
G191 02 S
0091 02 S
gest 02 ,nl
0EST 02 S
ISt 02 s
60ST 02 §
sev1 02 S
0EYt 02 S
vt 02 s
0ovl 02 €
[¥3)

Wwon W m W o W o o0
S O A

"
o~

INT 3WIL AvO NOW WA

¥4 ¢SV TIYUIAYNYD 3dvD
VAYO ¥IROL R3I[SAS ONIm

00000 ¥BN Li53L

+

'

50

N e e



B e ) L. - s g
) T 66 66 0666 66 66 666 66 66 665
_§9 8L T1°% £°9 ¥°¢1 61~ G9o 69 6L 8 ¥ E0E; & 00€E L ¥ 10€ 9 SIC Ol §T GYEL 02 S  S¢
) ] 66 6n 666 66 b6 666 66 66 65C -
89 L4 2°T :°B 1%6l1 S*1- S9 p9 8L 6 9 206 ;. 9 106 L S BIE 9 SIE€ 01T 61 O€ET1 02 S Sz w

- - ‘ : T 66 6L 666 66 €6 666 66 66 666
02 91 S°l 8 %61 ¥°t- S9 B9 &L 8 9 00E Qg 9 e62 ¢ 9 GOE
) 66 66 666 66 66 666 66 66 666

L S1€ 011 ¢t GIEL 02 S 6L
67 9L 1°€ G°L t°21 1°1- 69 89 4L 9 S €0E L 9 00E9 S LOE 9
S

#1€ 011 Gt 00€EL 02 S SL
66 6b 866 66 56 666 €66 66 666
YL SL S*C€ €°L 9%91 1°1- 99 69 9L L S 662t S 162 L S i0¢
66 BC 666 66 66 666 66 6/ 666
9L %L 2°v (°L 8°S1 1%t~ 99 89 &L 6 9 B6E 6 9 G628 9 00 L
) ] 66 66 666 66 66 666 66 66 666
BL €L 9t 1°L S°11 6°0- 99 69 %L @ L4 262 6 9 682 8 v €62 9
- L 66 66 666 66 66 666 66 66 666
. i 82 €1 6*2 ov*b 21 L%0- 99 €9 %L 9 v O0u2 g » gl2s € 062 ¢
T - ; 66 66 666 66 66 666 66 66 666

¢t OTY g1 G921 02 S SL
0TtE OIT gt o0€21 02 S SL

*0E 011 st St21 02 S S
00E 011 g1 0021 02 S S¢

1
/ 6L 2L T*C€ T1°6 (%02 €°06- &9 19 22 L % %82 @ 9 2825 ¥ Bd2 S £0E 01l e OEIT 02 S &2
' ) 66 66 666 K6 66 666 66 66 666
. 97 2L g°0l A*9 S°gl 2°0- %9 29 2L 8 Y lB2 21 B €828 S w2 L g62 011 o€ 0011 02 & &L
: - - ) 66 66 666 66 66 666 66 66 666

L ¥ 62 2L 9°2 2°01 t°g2 o S9 19 2L 6 9 262l 6 0626 9 66z 8 0te Otl o¢ O0€01 02 § S¢
; - 66 66 666 66 66 666 66 6& 666 - e
’ 62 2L 2°9 1°8 Ss'sr O $9 19 2 01 L ©8l26 9 922 ¥ 0028
& ) 66 66 666 66 66 666 66 b6 666
: 97 €L 2°2 9°01 U’z © s9 g9 €L 21 Ul 0L2 11 Ol 926 9 9L2 262 011 0E 0€6 02 S S¢

R 66 66 666 66 66 666 66 66 666

28 2L 2*2 2°01 t°gz 2°%0- 99 @9 2L 21 Il @92 21 1 992 6 L_ 4L2
i T 66 66 666 66 556 6656 66 66 668

28 21 2°1 e°*l1 0°z2 2%~ 99 g9 2L 21 21 @92 21 21 0926 8 0L2
LT 66 666 66 66 666 66 68 666

62 22 1°1 6°l1 0%°22 €°0- G9 49 2L 1 21 S92 ¢1 21 962 11 6 892
o 66 666 66 66 666 66 66 666

89 G2 0°lv g°L 9°;1 242 ¥9 69 €L 21 & 222 ¢1 9 el201 & g€
o 66 66 666 66 66 666 66 66 666

*9 92 6°6 ¢°S1 0°sc  1°¢ €9 99 2t 9 S 18l ¢ 9 181§ S 061
66 66 0666 66 66 666 66 68 666

e
A 162 011 o€ 006 02 ‘m, Se
e
)
Fa
3
€9 4L 1°S 9%€2 2°t1s 6°S €9 9 L 9 & wlo & uts v gLl 2
€
€
€
2
€

682 011 0f 0€8 02 S S¢

o«
o

682 011 oe 0€L 02 & SL

w
&
o

vSZ OIT 0€ 002 02 5 s
981 Ol o€ 0€9 02 S SL
tel 0T1 oc 009 02 & &L
161 0TT 0f 0€S 02 S SL
€8l 011 o€ 0CS 02 S S2

GL1 011 0E OC€y 02 S &L

. ) 66 66 666 66 66 666 66 66 666

29 &1 1*8 9°€1 8°pc 0°€ €9 99 %L & S ¥lo S o119 & €81
- 66 66 666 66 66 666 66 6h 66

5 99 9. L°9 €°Y1 €£°2¢ oO°¢ 9 19 €L 9 & €91 ; 9 91l g S qul
- 66 66 666 66 66 666 66 66 666

: 99 91 i°0l 6°21 2%62 T°¢ ¥9 99 €L 9 9 6¥Y1 : 9 2619 & 691
. i 66 66 666 66 66 666 66 66 666

1 __E9 92 &°v E°91 6°9f E°€E €9 69 €L 9 9 ¥l o 9 ogel g S 191
i 66 66 666 66 66 666 66 66 666

__§9 9L _0°¥ .°S1 1°ge @%2 €3 99 EL 9 9 9¥L ;7 9 ¥l S S 9l

LSl D11 o€ 00 02 S S

€
v
L4
A4
[
v
€
€
€
€
) S
€ L0E OIU o€ 0001 02 S S
v
s
S
9
e
[
2
2
e
e
] 4

o

2 191 011 of oOff 02 & S¢

L . . (26%)  (v6E) 1662) .
B HY 1t “A3Q Had Wdd  3IVH T dd dQ 1l 159 045 HIAQ jeP OdS HIQ 159 04S ¥IQ 1S9 0ds H10 ¥BN R ) .
_¥§_¥IQ_S2 % 3SdVI_1dvg 149 149  Ld w02 L4291 0 44 ¢S 14 21  uAL INT 3IWIL AVG NOW HA

— *Y14 SaV IWHIAYNYD 3¢vd
T T TTTTTTT T T Tt T e R Rhaiadi YiVQ M3IMOL N3LSAS OVIA
00000 wEN 4SY

[ER—— 1

AL oy M A R s bR ek MASWVRE R s e A Amet Mg WNAs s Ll e i e oo r [

L T ST A

e VU P cam Tt .. e P . - . e



A W

69 &L 9°6
___S9_09 _1°S
__S9 08 R°C
€9 08 €°9
_._29 03 9°¢
__ 85 08 ¥C
. ¥s 18 ¥
_€s 18 8°¢
vy £9 S°®
ve 20 9°2
__Ev_ €8 €°2
£y €8
__ €y €8
___ €y €3
%y €9
2y W
_ . 0s €9
_ S5 26
_ 95 1@
__.8s 18
09 0@
__ 19 08
.19 8
____ %9 9L 9%
TTWy, AL A30
1d_vs _ula

e o T R i e e SO SN TSI L HCHIIE A TR BT B 1w e

€Y 8%

1%2- 99 1

4%y 9%t _v*2- 19 u

0°S 9T 2= 19 oL

vy 00T *2- 99 69
vy 0%t 1°2- 9% 69
9°Y Y01 8°2- ¥ 69
§*C ¢°9 0%t~ €5 49
o*y 0'¢ 0t~ 29 €9
¥E 11 0%t~ 65 €9

8°Y 8°01 6%2- 9 €9

9t 19
2°sl g2 s%9
1*y €°v 9%
el 26 2%
9°1l o°€ 9°2
1°8 0°Y 0%
S*cl s°f 0%
€l 0°v %
6°2l €Y 6°6
1% 9°Y 6°01 2°l- S9 69

0°0l a*¥ 8°T1 L°tl- S§ 69
9*% 1°9 6°cl S°l- SO B9
S°y_0°9 L°cl 9%l-  v9 @9

_ 0%€= 85 €9
1%~ g5 €9
6°2- 85 €9
0%c- 85 €9
g*2- 65 v
$°2- 65 99
2= 29 @9
2%2- v 99

€S 0°21 s°1-  S9 69

“Wdd " Wdd T 3iVY Tdd  dQ

se

S§  35dvY_ 14§ 149

R e L S )

66 66 668

18 o1 10 9t
66 656 666

28 €t o1 11
: 66 65 666

20 €1 01 ot
: 66 65 666

28 €1 Ol o2
66 66 666

€8 st 0 a1l
66 66 666

€8 st Il €1
66 656 666

v8 1 Ol 8
66 65 565

ve 1 OL &
66 66 666
98 ol 6 8sE
66 66 666
8 21 6 666
66 66 666
98 €1 ol .s¢
66 65 0666
98 Sl 6 666
66 66 666
98 21 & 1sc
66 66 666
98 21 6 (€€
66 65 666
98 21 @ Ov¢
66 66 666
98 11 L 2ce
66 66 666
s8 1 L (IEE
66 66 666
v 8 ¥ El¢
66 66 666
€8 L S Ol¢
: 66 66 666
€8 § € 2o¢
66 €6 866
29 9 € @62
66 66 666
18 2 S 90¢
66 66 666
o8 8 9 oIt
66 66 666
08 2 S o2

. (26w
11 ~iso Cds ula

149 13 vo2

66 66 666
€T ot 11
66 66 666
1 O1 &
66 66 (66
EL 6 ]
66 66 566
€1 01 ot
66 66 666
1 Il 2t
66 66 666
o1 Ol ¢
66 66 666
El 6 666
66 66 666
st 01 ¢
66 66 666
' 6 1€
66 66 666
£l 6 2G€
66 66 666
21 Ol geE
66 66 666
1 6 £SE
66 66 666
21 6 ef€
66 66 666
21 6 0€€
66 66 666
i1 ® €EE
66 66 666
ot ® 12€
66 66 666
1y L 2c€
66 66 666
6 S e
66 66 666
LS 90€
66 66 666
S % 962
66 66 8566
U | 162
66 66 666
L. S5 ¢go0€
66 66 666
8. L goE
66 66 666
L S 91¢
__ (¥6€)
189 0dS u10
14 291

66 666
66 666
66 666

66 66
6. 02
66 666

66 666

66 666

66 666
[}

66 666
8 -1
66 0666
[} SStE
66 666
6 €SE
66 666
] 6S€
h6 666
i ast
66 666
] 9tE
66 666
4 LEE
66 666
i 2€e
66 666
9 18 3
66 666
A 1243
66 666
S 2le
66 666
€ 162
66 666
€ v62
66 666
v it
66 666
S i€
66 666
] 2ee

(562)
04s ¥l1Q
id os

® MmO N N~ O~ ©® ® 0 > O O O

-t
-
©

~N

tow
n o
-
~N

'
H
i

-t
[
~N

-
o
N

o
N

o o
'

N e~ N N = O
~
-

-y -
Lows ton
m o 'wn
- N

1owe

‘' B e © N OV ~ ~ O
Q
N

L

(134
Lee
{119
9tt
€t
62¢t
8le

i
i
|

.rmow
L{ 1+
S1E

.—Nn
22t

m e M MM e MM e @ e N e

4150 0ds w10
14 21

666

ott
(191
otl
o1l
o1t
ott
ott
ott
[ 181
[ 18¢
ot
ety
ott
o1t
ott
ott
1281
o1t
ort
ott
ott
ort
0tlt
ott

-
uni

o ofl2
o€ 0012
o€ o0£02
o€ 0002
o€ 0€st
0E 006t
o€ 1v8l
0€ ocal
o€ o008l
st ogil
st st
st ooLl
st S¥9t
sl 0€91
st s191
st o00st
st “gvet
si oest
st stst
st 00S1
sl sgvel
st ofet
nw‘zm~¢~
st oowl

4]
int

Rk QLA Lk Sl -

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
0z
0z
02
02

‘w o w0 on
[ R R I T S I B B ]
[ S Y Y S . T - S SR N

"
"~

o
~ ~ = ~

[ T I TR T R S T BT N " I B}
n "
~ ~

"
~

L
™~

' n
W
~

i

"
o~

[

non
n
~

|
!

s S

$ S

INIL AVO NOW YA

*¥14 ¢S4V IVHIAYNYD 3dV3

viva MIN0L W3I1SAS ONIn
00000 dEN 1832

P TRe

52

3

&




et i s o ot . s e & S o St e o

66
&6
o6
6
66
66

64
418
64,

56

&6
-3
66

(-1.]

Hn
14

&L
2l
QL
el
Le
9L
9!
Sl
€i
€L
7L
L
YL
v
EL
StL
[ ¥4
He
“e
&L
[.¥3
6L
64
6L

11
*S

o2l v
gegl ¢ 2%
9%y S
6%t =Y
S*L F°Y
L AL T 24
Yt A%t
6L el
g€ewl veut
92 u*ug
1S &°t2
o ve9¢
(] neve
98 Aol
FAAL RS
**60 265
949t 6011
0 Hebg
/] reve
0 ushg
0 L9
9 GeYE
0 c*9E
0 G*S%E
A3d  .cd
¥ld se

1°gy

3°2v

Y]
.

~

&

s*1g
s%tn
s*1e
s*13
sty

dg

2

é%e-
6*1~
g 1-
s*1-
6°0-
1¢0-
6°

g1

E°S
L2
0°01
E£°s
et
9°e
€Y
£€°g
6°ol
0°G1
0*sl
6°¢1
94l
e°cl
1eet
°11

3LTu

3s4av7

666
666
€6hA
655
666
666
t66
§65G
66a
A6S
666
666
666

dd
149G

6eS

£56
266
666
656
626
6566
666
666

566

43
149

L9

i1
1439

vd L6 6.0
66 &6 656
46 L€ 6LB
66 € 565
€o L LL9S
€E& L &€
[ Y
60 1 ¢ [39
€o LY BLE
o6 LE £55
66 (& BED
fa (6 LI
66 &6  LHO
66 Lf  LL¢
[T A1
65 68 HLG
€6 ©& CLs
66 t£& 50
66 ovd 5
86 ¢ 665
€5 04t €
66 LE £S5
dv €3 e
66 ¢ 1
66 € ELD
&6 L6 655
€6 L& £L9
66 L& 6o
€6 &5 LlE
(R3] T bLlo
66 & 5.
66 tE  L£LS
66 Co b6io
&4 ol [ 381
65 L LLe
66 L6 (LD
5 &E 1
o e S
66 L& L
66 E€ &L9o
6L L 61
66 € Ehno
66 L6 oL
6y &L Lou
s tl 6.y
656 L sLL
6t 1€ bo6
66 GE€ 666
{c 5%}
159 ucs wilQ
1a %3¢

68
66

is

6 666 €O
66 666 6
65 £56 €6
A6 L5 B
€5 (5% 66
£S5 646 8
€5  &£¢4 LS
66 L68 8
66  5&0 06
66 665 9
56 656 66
66 ££6 %
6r.  §8¢ €5
£6 ¢&6 @
65 Ll €66
66 &66 9
66 LE6 K5
66 8666 9
65 €66 66
66 616 9
58 666 €6
66 6B L
66 L66 ¢b6
65 466 S
66 6€5 €6
65 §66 S
66 (€6 65
65 €65 9
€6 : 4 66
S .6 ¢
< Lo 56
tho  6ou 21
66 666 66
(s 625 ¢
£%  EOGH ob
65 €£6 &
. 6.4 €&
H e S
S0 &5 &6
66 c¢6 9
55 665 66
&L G666 &
&5 Les 66
65 €ov &
LS L5666
L6 6585 9
66 625 66
66 666 S
(96e)

9 CuS BIQ 1SI

14 291

~
» v
-4 v
¢4 ¢
o 4

o
I
[¢d

el
o
o~
14

>
o
o
[

>
[ra]
o
o

- TR S V- §
m o o o
[agd ool 4 o
o [+4 o o

Ll R SR e TSR TN T ol e B o s T ol T el A VPN IV ol U Tal o B0 O
¢ LR e [«

e Lo o

T O A o

NGO NvOo N B

VoSO NS
[ LI R}
o
o
[t

¢ inp

RS
OO N~
~.
- O

o
»
o
o
[~

;

n
e
~
~

Ve

b T )
g oS
[ Mol Al o]
—t e~ (N

3
n
el
2N
o

66
66
66
6%
86
ob
[XS]
(2]
66

(2]

159

£ 2ot
£ v62
4 L0t
2 20¢€
4 90t
[ 962
2 Coc
1 GOt
1 62
66 666
85 665
66 666
66 666
1 0te
6% 666
66 666
66 666
66 666
66 550
66 €60
66 656
L5 665
66 66&
66 666
0ds uio
11 21

€3E ST S¥€l 02 & 5L
€0t g1 OEEl 02 & S¢
€9€ €1 SIEl w2 G St
£0C &1 O0GET 02 & €
£0€ g1 sv2l 02 & &L
£0€ <1 CE€2T 02 & €4
€0c o1 glat 02 ¢ <L
£0€ g1 o002l 02 & S
€0€ 6E ©EIT 02 § &
£ce ¢ce ocll 02 & Sl
€0t ¢ eEGY L2 ¢ Qe
€0C ¢€ 0001 02 § </
€0f ¢c€ ©0E6 62 S =S4
€0t ¢c€ o0C6 02 S S¢
EGE 2 0B oOe S [
€0C 0E CEL 02 & Si
£€9¢ ¢f ©00L 02 & SL
£0€ ¢ OE9 02 © €4
EOL ac 239 Tz 5 sd
€0E LE 0SS 62 & S:
TUE 0E 635 G2 5 &2
E0E 0 CE% 02 ¢ Sé
€LF nE Doy 02 ¢ Si
€0E 0E OLE 02 3 GL

EEN N t2)
okl INT 34kl Av3 ANT- BA

Y4 sy WHIAYNEDL Ld¥I
Viva HI#0L K3Iitas Uoiw
00000 =f. 1S3

53

o~




56 66
66 66
66 66
66 &6
£5 €6
66 12
66 S8
o &8
6¢ S
656 98
66 SR
e T
P N )
66 %o
[T 4]
es €8
66 2¢
&¢ 28
vs 13
6 18
65 18
6a 08
65 0OR
66 03
Hy 11

L4 %S

5%°EL
6%60
6°66
€°0b
[ 133
6°wt
1%2¢
ge5i
2%

Ly

6°tt
o*2<
Gl
6°LL
ye2d
Geud
ool
L A4
L AL 14
[FRAT4
goyd
L A2

14:¢

AZ4
nid

L*66
6686
668
(341
665
Qeg
12
2sc

o
.
o

wee

e

Ley

vt
L4

-y

-t
[

N < < -~ ~
. . J . . .
© ¥ 0~ 0 N T 9

]
L+]

e N N
.

<
.
o ¢ D

'\

tidg
)

St~
I°e~-
g2~
2%2~
e°e-
£°¢~
g€~
€*c-
g2~
82~

31vd
3Sav

o6h
6L5
6¢6
6565
466
665
£65
656

666

1Y, ]

6G8

aQ
14%¢

46
6R

o8

63
69
58
L5
98
Fa:}

a8
S8
78
"G
k]
€8

£g

11
149

55
=X
-1
86
€€
&6
-3
6¢&
£é6
66
66
65
[
&6
&5
[}
66

159

of LLYH €4
te €15 s
Ll L ke
™ [ T30 s..:m..
wh BL6 6
Lt £56 L6
9 656 3¢
€ 5L L6
e %15 (¢
td Loo oA
el fL6 €
() L0 B
€6 55O ¢
15 b5 64
6H8 oL e
[ AT ¥ A
€3 LLL A2
[ A
2 BLb &
6 665 af
66 6L £y
CE 66 se
LS 513 8¢
Le 516 @
LS 56 Ag
L 206 t5
L6 F16 &g
vé 655 £5
LG B85S €
&8 6595 6%
[ £5% €6
56 950 £k
LEOLub e
2 650 54
¢S5 €956 66
66 S£H6 88
65 665 8§46
b LLO 66
e5 8670 66
bLE 2.5 63
€5 £LL &6
ty €56 t6
6% GLS 68
.6 “e £
€6 698 56
GH 64D M6
66 CULS €O
vt 566 66
(¢.v)

ugs ¥10 159
13 w02

o aW 2

66 6656
66 6Oh
s tfo
5> &6%4
S6  E6S
6o 56¢
sS4 E6D
b 666
&6 €Ls
€5 &(o
[RCR T 2
6L 665
66 6£5
66 6606
65  65¢&
66  LeO
€6  LOL
685 €85
[S3 3 -1 -
€6 665
65 663
65 679
L L6
Ch 69
L35 4
[-3-1 >
[+ &
66 -}
6é& 6606
66 ELS
€6  6L5
6t 656
65 &0 L
65 E£H
6% 6Is
€6 6(C
€5  &&0
£5 35te
£H  sto
66  E5S
Lée Lio
€6 666
66 E£56
65 665
66 056
(Y-S Y 81
€S E€S
£y 666
{'6€)
UeS UICQ
13 291

85 t686
[ 22
LT N 3 95
66 6d0
65 6+%
66 666
L& 6bh
€n  65¢
6¢ Lud
67 £58
Ly &L
oy el
26 686
ey 11
&6 SF
11 62
&4 ©-0
6 2l
66 €58
1Tt 92
[ 1)
& vl
66 Ll
H LY S
&6 &3¢
9. i
66 &ELOL
S 313
66 665
s lee
66 693
S 8l
bn  6L5
S Zdeod
&6 6LL
9  ve2
66 666
S CIE
LX) L3
v iz
66 €ELH
€ 02¢
66 (55
vy tic
66 664
£, ole
Y S 12
S 262
(652}
Gds ula
14 +S

N ]

50
1)
o0
[

&0

6o

69

&b
so
(%]
66

&n

iS2

656 6€b

in

b

m M ¢ @« O WM N
© N ~ ~
o~ N ~ o~

™ Lo} ~N N
in
o
1]

~
~”
>
[\']

Quss 410
14 2t

—~ <o

B R At/ u il

E0F ¢cg OC12 02 ¢ Sl
€0€ 6€ 0012 92 > cl
E0E cE o0Ed2 02 S S
E0E ¢E¢ 2CC2 €2 S St
£€0€ CE€ 0ESY C2 & €L
2¢€ oeg 0051 02 S SL
EOE 0f 1v9tl C2 ¢ Si
€0E CE 0E9l 02 & cL
E0E ¢ cCoCl C2 o €L
€0 61 GCLY 02 S cL
E0E 61 5111 02 S LT3
£Cy €T GO0LT 02 & 6L
ELE g1 6%»1 Jd¢ ¢ Y3
EOE 91 GT9l @2 & LT
E0E g1 <l 42 < N
E0€ 61 2831 02 & ETA
€€ o1 ¢g%Sl 02 § S
€CE U 0E=1 22 % <L
£€JE <t Gl&al 42 < £eL
£€6€ <1 G7SY 32 & cL
£0€ S1 Svyl 82 g 5L
E0€ o1 wevl 82 S sL
€37 ¢t ivl €2z & }=¥3
€0E gt 0l2¢l 0 S 173

o 2}
HRri ANT 3ull Av3D hok YA
‘¥4 ¢SHV TP IAIIVS FdaNd
VIv3 RRi0) K3LLAS (nln
29G0oCC d.- L3Z1

54




-t

66 64
65 €2
66 8L
66 &L
66 92
66 9L
66 €t
6an €L
s 12
66 12
66 11
66 2L
66 2L
66 22
&6 12
66 0L
66 €L
66 9¢
66 UL
66 8L
66 1L
&6 &L
&8 I
64 62
HY 11

14 %5

SRR

621
£*e
0°6
¥8
1°y
1*s
S°d
e
9*6t
1*0e
et
s°L
g°c
02
S
92
8°s
g1
L1
89
o°li
et
- 242
a2t

A3G
¥i1G

6°S
'S
“*9
»el

w8

o
v

1°51
£°51
FAZA
uele
gz
uey2
cebl
122
ve€2
0e9¢
1ecg
Gece
&6
zeat
1292
te6t

<2

£°¢ct
Sl
0°s1
£°91
6°61
%6l
%61
261
L°s€
6°4¢E
%0y
L°ry
2°0s
E°9s
6°0y
2%0s
t1°es
s*1§
6*2L
0°is
0°qey
2%ty
€°6%
£°cy

wed
[

9°0-
9°0-
G0~
2%0-
0

1
ve
&°1
vs
S*s
2's
L°s
6%y
Sy
g°€
2%
v°g
i*1
86
8*ol
2°6
8°'s
v*9
0°9

3Lvd
354¥7

Leh
666
L6k
666
666
666
666
566
566
656
666
€66
665
666
€55
666
665
6h6
666
666
666
665
666
666

<Q
1398

666
666
656
666
666
6566
656
666
666
666
666
656
1 1<])
636
656
666
£66
666
666

d4
149

64
(33
Ll
yi
vl
€2
12

%9

9%

19
19
L9
99

59
L9
L9
134
eL
1 Y3
et

i1
139

o
6
66
66
(1o}
66
66
66
6%
66
66
66
&6
66
&6
66
66
66
65
66
66
65
o5
&6
66
65
&€
(1
86
(3}
[-14]
€6
&%
66
65
65
6%
65
635
65
66
65
(13
65
&8
66
66
65

159

13

66 666 66 66 666
66 666 66 65 666
Le 865 ¢6 65 566
4 556 66 66 &H65
G6 LLH 86 66 655
zf 550 66 66 5kb
e 620 £6 65 €&
w6 660 €6 6B  £uh
tb 6L 65 6B 650
66 buo 6 66 sES
€6 Lo 66 6 665
L6 6ul 66 €6 6b6
66 666 £6 6o 565
£Hb 650 6F 6 bE6
€5 Ll hf BS  ELO
b bLud K6 686 0E6
€5 LE5 68 €6 LG
66 €66 & 66 $66
65 666 €6 66 486
66 £L6 66 65 6566
65 665 o6 66 €55
€6 £326 g5 66 €66
65 616 £4 66 E£65
€€ 665 L6 66 66D
L6 666 £ OO BE6
od  Lab 6 66 565
65 3%5 46 66 66D
66 6E£S €6 L6 666
05 LGE R LS 656
L6 £Lo rvh 66 666
Ho €66 &6 66 LLF
L6 o6 €6 66 666
t6 666 &5 bH6 b5t
L6 €6E6 686 66 5EbH
65 6EG ¢ 65 665
66 646 k4 66 €66
€5 €Eeh 65 LS 666
{6 ot -8 €6 §56
€5 4Li5 he 6bOo 656
66 666 &6 65 666
€5 6L6 s¢ 65 665
€6 656 56 &6  LES
6o LS 66 65 6.5
£6 666 4f 6 6
o 6L A& &S E(E
€a 625 £ 6O 655
€> 866 65 L5 665
L6 566 66 66 £66
(2.%) (v6€)
Cil Bid 169 0¢S H1IQ

=2 13 291

o L I PEN

66 6& 666
] S &G 66 ¥ 562 80t §1 Geel £2 ¢ 5S¢
66 68 Geb
6 9 ele 66 9  L0F BOE ST OEEYl 02 S S¢
66 e& &80
6 9 L€ 66 ¥ 60C 80C g1 SIEl 02 § St
€6 €&  £CH
8 S zlg 65 &  HOL BOE ST ©QEY €2 =S¢
66 o& €%
8 S SlE &b € 90 80C st Gv21 02 S5 G2
66 66 5%§6
L & 2le 65 ¢ 10€E B0E ST 0€21 02 S S
66 66 (66
S € Vle 60 ¢ *62 BOE g1 S121 02 & €1
£6 66 &S0
v " vt 6o 2 282 ®0E S1 082t (2 & Sé
66 66 655
S % %62 66 ¢ 582 80¢ 0¢ o€lt 02 S§ S¢
66 %5 656
L S 92 66 2 192 80€ 6 00I! 62 S G2
£86 €6 L6
L 9 lLE 66 2 w62 BOF Of OCIT 02 & €2
66 68 cad
L S £¢2 66 2 192 BOT OFf 000Gl 3z & S2
66 656 6€5
L L €Ev2 66 € 122 80€ 0Ff 0c6 C? & 6f
65 6& 666
R ®_ (82 66 £ £22 80L 0F 006 €2 S S
66 66 65¢
8 L Yr2 €6 € W92 BOE 0L ovEE €2 S S
66 6¢ nhh
6 e 6L2 66 ¥ 042 80E C6C €€l 02 S €
€6 686 6L
ol L G922 &6 v ti2 80€ 0t 00L 02 o sL
66 66 656
& ¥ 22266 2 952 80E CC 0O€9 02 S G
€6 656 €LE
S ¥ 550 66 2 G2 BIE €S 009 02 S 52
66 66 ¢&t&
S & 641 86 2 1e2 BOE o 0£S 02 S &L
6L 66 (rt
9 S w3l b 2 €12 B0E ¢E €O 02 & SL
65 66 €56
6 & 531 56 ¢ 991 BOE 0 OC€Y 02 & 4l
66 && 138
9 & 09l 6o ¢ &Sl 20E€ GE 08 €z & S¢
66 65 066
L 9 91 66 2 €61 9OE O0f CEE 02 §& &L

(562)
1S9 Ggs dl0 1S9 Gds M10 Hen t2)

14 %S 14 21 Hal INT 3l AvS MOW EA

*Wid sSAY TRILYNYD 307D

B Rt Bl Prs s §

VIVG HI®AL W3LSAS WUuIm

b B e T8 S e stond AR VA ot

00600 ¥f~ 1S3t

i e A PGS DU 225 e

R i

55

-




e e

aw

ke

e e m

66 19
€6 28
66 28
66 28
66 <28
66 €@
66 w8
66 ¥P
66 S8
66 8
6 So
65 S8
66 SB
66 S8
66 S8
66 2
66 ve
66 €8
66 €9
65 29
66 18
66 08
66 08
66 6L
WM L)

14 S

vy asl
Lt v°i
L*y  6°9
1o &°%
1*S €9
8°s 6°S
¥ L e°S
6°6 0°S
+*9 @°S
gl 2+t
G*9 feS
0°9L 1°Y
1°El oY
6°Ll ooV
S*02 oY
1°sl 6°"
No'* FQM
g°cl 6°"
0°9Z oY
€L 2°5
6°6 (°S
6°0L 1°>
2*8  &5°S
9*¢l 94§
A3d  =ad
¥i0 s2

1°0-
01~
0°1-
1e1-
£o1-
v i~
col-
$°1-
e 1=
8t~
Lot~
g1~
Lot-
-
€°1~
2°1-
v 1~
€°1-
163 B
144 &
o°1-
90~
940~
1°0-

vy
2Sav1

€66
(1,34
6566

666

€66
666
666
666
666
666
666
666
66¢
EYY)
66
666
666
666
665
666

da
145

6656

666

666
€66
666
666
666

<0
149

€u
(3]
k2]
Y]
sa
98
58
i3
I3}
3]
98
98
S6
S8
o8
%8
€8

19

18]

08

11
149

159

L6 6LE
e E6b
L e5d
(14 Les
L€ Luw
[ fou
Le  SLA
[ Y
ul  Lub
[T
b Ste
L5 Lio
&5 €un
[ 2 Lo
€5 6%
s 65¢
6o otd
&6 8%
€5 Lbo
€t 8106
&5  £LLYH
€8 &L
€5 e
&b 650
L6 £15
€5 6355
tH €06
&6 B6LS
tH 1.5
to 6fFO
to 6L
6b 666
65 6L6
05 L59
6 bLd
L6 6LL
Ly ECS
65 £50
LS €66
6n 655
63 650
6A  EED
&5 tut
v 5 &
€o &Ll
€o ottt
65 566
€6 bLb
[ Y29 3]
cdt HIG
i3 epe

66
6¢,
34
x/nv
...m\

4

66
Tt

e

LY )

[
ce

189

66  &6b
£6 666
66 oib
L6 £8E
65 &4
TR A
&L L
I AN
(1 31 X
€6 Ll
€no tn
656 6o
&5 &0
m.b Nh\u
S ElLAh
66 6o
66  5¢b
66 56
€o 046
L6 585
66 E4:
66 666
Lod 646
66 666
£6  5¢5
56 666
66 &b
€6 €8S
66 68
&5  £56
&6 6€d
66 665
€6 656
66 £%0
66 656
4 6lo
64 666
66 €65
66  £56
66 666
66 615
€6 556
66 655
66  Geo
66 (50
66 Hbb
66 666
66 666
(y6€)
UcaS 313
13 291

13
9l
YA

1

-1
(&5
51
66
t6
¢l
(3
»1
.1
L1
66
91
€6
L1
(X
gl

a2t

66
66

Ls9

T .11
r I
% 369
LA S ¥4
LI A
& oF
e &1L
i Ge
66 606
v ug
ts 6ob
1 €&
64 e&b
<t 2
(7S L6
4 SR
66 €00
Ty 92
6s 866
3 GEY ¥4
6y £56
€1 ¢e
6f ©dbd
It oz
en o
6 LYt
€6 S€C
€ vl
66  6LG
ﬁ¢ uatk
66 &b6
'3 [ %
LY S ]
S &l
68 6680
$ ¢ele
66 €40
s leg
6A 6006
v 10¢
6 68
S  €0¢
66 656
9 SHe
€6 €36
9 ke
66 €66
S €ee
(gs2)
0ss YIQ
14 ¢S

6%
£o
oo

[-1+]

60
66
(1
[
vb
66

66

189

T o ©o w
[\
N

[ 2%

~

55E
g2k
51¢
1RYY
Y48
682

4 ®m <« h € VOV O ~

vee

%32

al

00E

L4

L] €l

Q=5 ul0
14 21

bOE
80¢
g0¢
sCE
80€
g8OC

8OE

Ha€
80¢
80C
80¢
80¢
80¢
80E
£t
86¢€
ede
L R
- L}
vy

e 0fl2 02 s
tr 0312 02
UE  0Eve 02 S

cT oite 02 &

Gl sl ¢ &
gl 0oLl Se 4
sl &%31 €2 S
ST 69l 92 &
s S131 vz §
ST 0091 02 ¢
Ql Svsl 32 S
ST OEST G2 &
¢t gist 062 ¢
Sl 00ST %2

ST Sevrl €2 S
sr  ofel 92

n w

€t 41wl 02
St o0¢l 02 ¢

[(§4)

~

Sé

INT 3211 eyl ~On »1

0G4y v HIaviet)

ViV0 HINDL mIp3AS

02000 bRy

3ev)
unIn
1S3

56



6h 61
66 6
68 Lt
66 9L
66 S2
€6 vl
66 €L
66 EL
66 1t
66 21
66 21
66 2L
66 21
66 €L
66 €2
68 2L
66 ¢l
66 9L
66 L
66 9¢
e 9
o6 L
66 LI
66 O82
HY 11
14 *S

35 ht  E66 & 8BS £66 66 ts  t4e
g*e 1°*L 1T v geQ- e 666 SL 66 L kb6 6 L6 &FF 6 v e ¢5 9 1€ 11¢ gU Sswel C2 & S
6L LE  LE4 R Ly £°0 ¢ ES  trft =
6*9 w*L 1°91 w°*0- €L 66 BL EH ot ST b 63 Ll & D) Gor 63 % 218 11€ ¢t cE€l OZ ¢ S¢ -
FE 0E rLS &R fL EF% Bu LE LU0
S*t &°9 L°GT1 G0~ 665 oLb LL 65 (L bus (6 55 £6S d 9 6li edv ¢ 114 11e st S1EL 02 & €
65 tt  LLE o GO E56 66 b Sl
1*s 2°v 9°g1 20~ 666 666 L 66 (. LHE 6 6 656 b 9 2le 66 ¢ L0E 11E g1 00€l 62 S (93
66 LE clu €6 BO 665 66 6k 6E6
vty 1%8 L%61 U°C-  bEs 66€ SL 66 € Eb3 66 56 bno 9l L vle 60 ¢  wdE 11F Gl 6921 02 S S
66 L BLL E£a 6BE L 66 LA St L
el w*L L1 O 666 666 7L 66 b Lo €6 £S5 HYL & <9 tle 66 € L0€ 1€ g1 Ce2l 02 & S
L LE LLE e Bb  LubL €6 &¢ (LB
6°9L o 691 2° 06t 666 EL ©o Lt Hub &6 66 tfb o @ tvE 66 € 962 tle g1 gl20 w2 & S¢
B 66 th  26b K6 LS HEL 66 66 6T
6*1l L B8°:1 9° 666 656 2L 66 (€ 6566 66 b6 L5 8 9 wic 66 ¥ 92 1€ g1 002l A2 § Si
€6 55 L5 gR E£EH  BEE 66 LE  E&L
*°Gl ac*u 51 e°1 o€k 655 vl 65 (e 655 &6 te  BSS L S vye 6o € 192 11€ 06 ©CEIL 2 & [-¥3
66 15 uhE fR 65 Lto 66 6A  EOL
6*°9l w*sc 6°61 9°1 665 (.66 UL S LB Los f(, £S5 S&fL 4 ) 12 no € €92 1l¢ og o001Y 2z ¢ Y3
686 Lu LD LE BS  ELS5 €6 66 6us A
G*E  I1°E1 162 9°1 66k 666 0L € €6 blLo 66 bbb 666 & 5 9CE oo 2 Lt62 V1L ¢E€ 0€0L 02 & €L
L6 (b ELE 66 H6 656 66 b 506
2°€l £°6 1°t12 9°1 b6k 666 0L 66 6 856 K6 Le 666 01 2 yél 66 ¢ e8¢ UIE og 0001 02 S Se

66 LL 6L5 &6 b E6H 66 €6 003
0°l €81 9°1y 8°1 666 665 0L b GE 6L6 6e 65 €f0 o I3 172 66 ¢ 042 11E CE 0€Ed 02 S SL
€o tS  LLE gr LO  E5D 6E 66 KT

8 061 9°0¢ 2°1 666 66E 1L £O 65 £LH th tn L5046 L 0.< 66 ¢ 022 T1E 0E 006 Q2 & Si
56 ©b tLd &K EL 655 &6 Ee  £56

¥°2 9*Sy E°sE 0°2 666 666 1L 66 006 €65 k¢ L6 666 1 L 2!e 66 ¥ 392 (1t o€ 0€E8 02 S Se
) 66 65 60635 & 6ty 66 €5 666

6°l w*Y1 S°cE  v°1 t6h 666 1L 66 L6 €55 K& 06 LEL 6 %} 692 66 €92 1lE o oO€L 02 S <y
£ 66 LS 66 £6 564 66 bn  LUL

v*9 2°ELl 0°0E S°2 666 665 1L 66 6o &no 8¢ 65 6ee L1 B 362 60 ¥ ¢s2 lle 0E 004 02 & 5¢
6E €5 BLO €6 €L E56 (6 R EEEL

9%t »*ST 0°GE 62 656 666 EL 66 té ELb 4 Lo 66 S Y vic b € se2 1€ €E 0€Y 02 ¢ Sl
66 66 6to 66 6O EC6 66 66 E6L

2°C1 2°51 9%« S°*¢ C6h 666 <L 66 L6 HEH &0 €6 HLL 9 4 l6e 66 € 912 11€ oE 009 €2 S 9e
66 €5 Lo k& &L ELL 66 66 £6L

9°¢ <c*'t2 9°fg E°%9 666 666 UL Ctu t9 i &6 66 LEL G i 6l 66 o6l 11E O0C CES 22 S ot
€6 Lt Lo #6 €5 0O 05 €6 LN

€%L T1°c2 1°0S 9*9 666 €56 UL 66 (o bl AR 65 5.5 § i vzl 56 ¥ Lel 11g ec 009 G2 ¢ Sié
ts fo Lio EF L6 515 6L 66 (U

¥*2 962 i%99 €£°¢ 666 K66 0L & to 666 £n €5 645 B E ovl L6 ¥ 12l TTe 06 0€¥ 32 S o3
: 65 €6 656 B¢ 65 556 65 €& 660

1*s 2°Y2 6%+5 1% 666 (66 0L 66 C€o L6 K6 66 BLL 6 £ C.1 66 ¢ L850 11€ o€ 00 02 S se
66 €5 tsb £ H6 665 66 66 46

v*9 w22 4°15 8°9 666 566 TL 66 Eto &66 A6 b6 5bo 6 d €91 66 v 661 ViT 0€ OEE 02 S Sl

(2 .v) (vok) (5621
A30 ndd hdy  ALYE 40 <2 11 1S9 (d3 BIQ 189 Jas EI1J 1S9 GdS <IC 1S 0ds dIQ May (23
H¥IQ &2 £ 3Sdv  14eS 49 143 14 v02 14 291 414 S 13 21 Ml inI 3Wil AvO “Or HA

*¥vi3 ¢S4y Tvu3AvnD 34vD
¥IVe B3Nl 3;52L OvlA
€C000 3% . 4531




s

AN B R Y LM o

66 1@
66 08
66 1a
66 18
66 18
66 28
66 <28
65 28
66 ¢8
65 *8
66 %8
66 %8
66 v8
66 €8
66 €8
66 €8
66 <8
€5 €8
66 €3
66 28
66 18
66 08
e 08
66 08
My 11

14 %S

A30
®id

¥ ad
Y

2°st
€°91
s*st
Lo
141
sl
1°21
0°21
2°st
8¢l
8cl
6°21
L1
2°s1
0%61
$°g1
0%
8°11
6°91
6°s1
0°st
L°et
u®yl

v°91

G0~
8'0~
6°0~
o°1~
1t~
€21~
€1~
1 B
0°1-
g*0-
8*0-
0*1-
840~
L0~
L0~
5°0-
L0~
90~
s*0-
ve0-
L0~
9°0-
80~
%0~

31ivd
2Sdv?

666
666
666
666
666
666
66¢
666
666
666
666
666
666
666

666
566
665
666
666
666
666
ot6
66k

aQ
14%6

066
566
666
666
666
£66
666
666
£66
666
666
666
666
666
6£6
b
666
666
666
666
485
466
666
~66

a6
149

%8
te
28
2e
18
ie
[1}°]

i1
133

66
&d
65
66
65
66
66
66
6t
€6
66
66
66
-39
656
65
65
6é
65
66
66
66
66
60
66
66
66
66
66
66
[A)
(]
56
66
6€
[ 3]
66
66
€5
66
66
65
£6
65
[
66
66
66

159

6L €066
L€ C@O
e oLé
L6 660
o6 6606
06 566
t6 6565
{5 Lo
6e  eLé
45 (A1)
b6  GLO
66 &6
6 ELb6
911 NI
6l wob
€5 E£56
L6 665
ts 666
bo 666
o 566
€6 bGO
6 E6EL
6o b6FG
£6 606
€9 o0&d
65 666
Eb  HLE
6b  68¢C
69 666
€5 €50
0 626
o oOLO
66 656
66 656
&y 60O
66 605
&L KEHO
oo 6nl
6L Lub
66 E66
66 606
b  €Eb6
b blb
Lo 6L6
6 650
6 66
o 666
€6 6L6
(JEy)
¢4c 10
13 %ud

66

£6
ré
66
€6
66
66
13}
hE
fH6

1359

66 666
6E ¢ o
6o &6 %
[T TN
60 €46
cb 656
L 666
66 Lot
Omu Hlo
66 566
66 656
66  6A6
55 €us
66 660
v 6506
o 556
65 (66
€6 605
66 546
66 Ge6
&5 666
66  £¢n
bv L
66 6SE
66 665
66 656
66 666
&6 6566
66 556
6 bbb
66 686
0LH €66
66 ££6
66 665
66  £65
5 €S8O
66 &30
66 &0
£6  EES
66 666
66 6Eb
65 666
66 6¢5
65 €66
56 L&C
65 566
66 645
66 6oL
(76%)
45 ¥ia
14 291

6 596
21 ot
656 566
21 e
66 686
|8 S A
68  £66
<1 L€
66 EOE
[ G2
66 &Eb
21 ¢
65 660
1 6l
6L 655
[ 35 T
56 6L
[ T
66 o6tbd
21 €
[T T
Ir et
66 Ooé
21 ESE
66 066
et
66 €46
6 6%E
[-3 3 7:3-4
01 £v¢
&e €0l
6 ete
€d 6O
€ €EC
66 €06
L 2ttt
66 L6
O, 4Ot
65 6&Eo
S &6l
68 666
9 26
66 FA96
9 162
66 635
9 3
[ (A1
El 11
(g6e)
UAs vl
L4 ¢S

66
66

65

6o
(1]
66
60

66

19

ee
el
92

©

@« ~

€2
12

- <IN ]

E2
91

»1

~ © ~

~

BGE
L EGE

~

LEE
L 1412
9 EdE
L 9€tE
9 EEE
9 A2€
L] 82t
162

962

m M M o m MmM™m
N
o
[\"}

Qads u1a
1421

i1e
e

Tic
11e
e
e
1€
e
e
tie
1€
1€
lLI{E
1§43
e
e
(R4
e
1ie
11e
tie
1ie
1§ §3
Ll
trl

*vs

cE
CE
€

et

St
[

INT

gesl
oELt
SILT
coLt
§v91
0Eal
stat
0091
qesl
oEal
gsist
00s1
sevl
9€vl
FRS A

ocel

(2)

02
02
ez
02
02
02
02
6z
c2
0z
2

0z
0z
6z
02
vz
02
o2
02
0z
0z

ce

N v N

.

La B o B B A 'L D Tt T o}

L7 I S VA N T2 B AT O s I A '

73]

"
I~

(18}
~

SL
Sié
SL

st

AT L Awd KOM HA

€547 WBIS ¥\YI
viva H3Ir0L w315AS Gulm
00500 Y"aw

349D

1S3i

—~

58

[




61 9 &0€6 9 66201 L 02F
€9 82 0°91 9°% 01 9°1- 5 29 6L Ol L O00E & L e0E® 9 €1€9 € 21€C €lc gt ce€l 02 & SL
6 S €0EQg S w28 9 b6UE
19 oL w*lL 1°S 9°[1 €°l- G9 €9 &L 6 9 682 @ 9 062 & S 682§ 2 1g2 €lc gl 0€€l 42 & &L
21 8 21€ o1t L 10€ Ol &L g2¢€
69 92 2°S £°9 2°¢1 £°1- S0 €9 4L O1 9 82 @ 9 066 & SOE9 E €0€ €1¢ sU SI€L 02 S 62
21 6 €€ 1t 8 gog 21 & 22¢
69 G4 (*6 6°S 9°2rt 2*1- %9 £9 9L Il & 62 It 8 20E I! &L 90E 9 ¢ HOE EVE g1 OOEY 02 S S¢
»1 11 o0E 21 & 62 11 ® 8¢ X
%L %L 1°H 6°S ¥°El 0°l- 69 %9 SL Ol L 9626 L 00E6 9 €0ES € GOE EVIE o1 Ge21 02 S SL
91 91 %62 g1 201 262 €1 ©O1 GlE ] — -
82 E4 B8°9l §°S 0°21 &6°0- 99 %9 ¥L 01 3 €626 L w62 6 9 ¥0E S E EOC ElE ST OE2f 02 & G¢
ST €1 :£2 1 €1 ;g2 €1 21 el .
€8 T T°1L [°9 6°cl 9%0- 99 »9 2L Tl &6 (826 L 0629 & 062 € 1 182 €1€ oY% st21 ¢2 & G
sl €1 682 ot ¢l 182 91 €1 1li¢ ] -
29 12 T°tl »°9 9%t 2°%0- S9 €9 L #U (T 682 21 6 ggZ L S SB2 € I €22 E1E 1 0021 02 & SL
91T 51 182 21 66 666 91 ¥1 562 i s
Sg 02 2°4tl £°6 t°tz L°t S9 19 B89 o1 Il 94211 6 12L S 6922 1 1lg2¢cle of oclt 02 S ¢
vl 1 022 97 66 666 §1 ST 00¢ . e
18 0L 2°2 6°ST l'9c 0°2 v9 19 89 EI 21 g2 11 Ol @2 & L 982 ¢ 2 112 ¢€lge o o00T1 62 S S¢
] sl #U 182 91 S1 22 21 9t 2u€ . . -
0 0L 8°y 6°l1 6°92 S°1 €9 09 89 Gl ol 82 ¢r 21 g2 01 L 062 6 2 682 €1€ oE 0f£01 02 S SL
ST 21 %12 91 o1 2.2 91 St E62 ] S — -
2a 69 (1°vl ¢°%1 §°6Z @2 €9 65 99 Sl €1 oOez 2t 1l ¢g2 6 &t _262€ 1 962 €1€ O€ 000T 02 S st
- Tt 6 292 o1 21 gg2 g1 S1° 622 N T T
08 0L T°€ 0°*%t 2°9¢ &°2 €9 09 29 o1 EI S92 2t Y1 €28 L 92 € 2 o2 ¢€lg of 0€6 02 S SL
) o ) It 01 652 €1 01 262 Sl 6& 666 ] .
03 02 1°2 0°BY L°0vy 9°2 €9 09 .9 o1 €T 6S2 2t Il ;928 L €22 1 022€lc 0 006 02 S SL
: Il B 952 21 Ol 592 S1 66 666 - R
08 69 0°C 8°ST1 6°GE ¥°2 €9 09 19 E1 21 962 2t 1 2926 9 6522 U 022 CEIEC OE ©0€9 02 S Si
- 8 S B8v2 01 8 €922l 66 666 . ]
1R 69 6° L1°61 8°¢y 2°2 €9 09 29 21 11 062 21 21 62 01 @ O0L2€ 2 0L2 ETE OE OEL 02 S G2
6 i EEZ2 11 L e22 €1 66 666 X
2L 2L S*L 1°ST 2%¢e G°¢C 29 09 89 o0 00l o6€2 ¢€1 Ol o2 TV L 9G2S 2 192 €1 0f 004 O S SL
9 9 61 4 9 igte L 9l2 ] ]
€9 GL L1°9 022 2'tls S*e to 8¢ 99 L & 16t 4 L @619 S 1122 1 se2 1€ o€ O0€9Y 02 S SL
] 9 S 9Lt 9 ottt 9 86l -
69 %L i°l 1*2c 6°2L O°l1 €9 (¢ €9 L 9 o911 ; 9 1816 ¢ S02 1 I w22 EIE OE 009 02 S Gi
8 ¢t 181 @ L gete & 102 - :
0L %L 9°€ 6°92 1°09 +*g Y9 65 99 € L oLt ¢ Lt 2sl 9 § 102 1 4 822 €lg 0 o0€Ss 02 S S
) 8 1 919 2 1916 8 681 i -
99 52 s°21 5oLl L1°6E l°g % 65 19 & 8 Sylag 8 1le S 9812 T 681 EYE OFE 00G 02 S SL
8 L 29t p @8 6516 6 28l _ ] :
S9 9p g°l ¢°€¢ €'stL 1%2 €9 66 89 6 6 95l 6 8 1911 9 Sl 2 1 9il £1€ O0E o€y 02 S Si
8 L 8BS @ L o0oste 8 6L - -
99 s¢ 1°U 0°9¢ S°t18 1% €9 09 69 6 6 2sl e @ gst s 9 SS9l 2 U 9l Elcoc 00y 02 S SL
9 L ISt 9 L %16 ® 9t - -
Y 91 E£°t 1°LZ ¥°19 6°9 €9 09 69 6 & 6%l 6 8 SSL L 9 E9T 1 t 94l €lE 0 OEE 02 S &¢
126%) (v6€) (s62)
HY 11 A30 wmaod WEd 3V 40 40 11 159 OdS wl0 1$5 0dS M1Q 1S9O UAS H1Q 1SO OdS HIQ HEN (% 4] -
13 6 ¥Hla s& $  3SdvY 1496 149 149 13 902 14 291 14 9§ 44 21 ¥mp INT 3IWIL AVO NOW HA

*¥14 ¢SAY WHIAYNYD 34vD
Viv0 HIAOL W3I1SAS QNIM
00000 ¥8N 1534

bR A lynd; RN EALN. ek b A B Fls SR B B s b e

59



15 1g
19 0@
09 og
9 e
96 1la
9c 2@
1s 28
Is I8
Yy €08
Iv €8
Oy €8
8t €@
2y 8
vy 28
v 28
2y €9
0y €8
9% 28
6y 28
vs I8
9 08
09 64
09 61
19 82

Ny 2]
14 5

L*9
1*s
geol
S°€
2°s
0°e
£€°6
2°s
FRL
1°2¢
1*22
s°L
€*L
6%6
o°rt
teelt
91t
g9ect
6°ve
L A
0°*9
2°¢
secl
yelt

A0
ula

9y
(B4
4ok
"R 4
Bt
g€
€€
9°E
6°E
gee
102
6°t
(844
1t
vt
L€
het
L€
1243
sov
(e
ve9
€°Y
1Y

wad
[-T4

s*ot
L%
0%e
*°01
9°g
6°2
9°L
1°g
L’
**9
%9
8's
*s
*g
L1
€'e
9%g
v'g
L
0°o1
a‘zt
S%e1
8°s
%01

Wdd
)

2%2-
€2~
22-
8*2-
0¢c-
0°c-
o*c-
o*¢c-
9°2-
g2~
o°c~
L2~
G2~
9¢2-
g2~
2~
v 2-
£°2-
12~
L1-
8’t-
Le1-
81~
91~

vy
3Sdv

Y9 E£9 E8
59 »9 28
$9 %9 £8
*9 €9 98
% €9 98
59 €9 8
29 (9 s8
19 09 8
66 65 98
s 1S 98
96 95 98
86 95 99
8s 8% 98
8 8% S8
8s 85 58
is 1§ s®
9¢ 1§ 58
65 65 8
to 09 +8
€9 29 €8
€9 29 289
v 29 18
€9 29 08
v 29 08
40 da 14

id49g 149 149

st 11 1te
st 21 22
sl 11 g
gl ¢l ot
st 01 st
st 11 11
SU O1 »y
s 11 &2
Ly 21 ot
91 21 ol
LT T ¢e
st 21 1
sl 11 g2
11 2t
41 1t 22
Lt €1 9
LT o1 1t
9l 1l 666
st 0t 8
st 11 est
te ¢1 gs¢
Ty €1 2ve
st 1t 1
sl 21 o9e¢
*l 6 666
¥l 01 w@¢c
1T 11 eS¢
oI 11 oOve
o1 01 Egs€
1 11 gcE
*7 6 oveE
€1 01 92¢
2t o LEE
ET 01 @gIlc
€l & ¢EE
€l 6 oee
11 ¢ LY€
21 @8 SEE
2t 9 go¢
it 9 662
L S ¥62
6 3 See
6 66 666
6 L gde
& 56 566
[} 8 sHe2
ot L 10€
S 62
(26%)
1S9 Uds dlQ
14 02

ar Il g2
o1 11 g2
st 11 22
»1 11 91
91 01 g2
€T 01 o2
91 o1l 2¢
Er ot g2
st 21 g2
q1 11 12
g1 2l g2
1 11 ot
et 11 91
vl U ¢t
gt 21 gt
g1 2t g
st 11 ¢
1 01 ¢
¥1.5 -1
¥1 01 #gE
i+ S1 gge
E1 01 2g6¢
»1 11 16¢€
97 (1 et
L2 S - 1SE
21 6 L 11
1 1 oot
€T 01 +eog
T 11 ¢ve
21 U1 gge
-4 G - Q€€
£1 6 lEE
€T 6 92¢
ET 6 €cE
21 6 12¢
21 6 [ X4
21 8 LEE
21 8 LEE
6 9 8se
6 9 662
R S 282
6 9 ife
6 9 162
ot 9 €62
] 8 £62
6 8 Le2
oY L L62
et & 262
(¥6E)
159 04S 310
14 291

-t~

189

21 €£v
o1 ¢
21 8¢t
0y 22
11 2¢
6 Le
Tt ue
6 £€
€1 e
'R B ¥4
1 LE
01 ol
1 2€
S e
£ 2t
11 o1
2t #2
0y 6
2t ol
6 A9€
L1 Bl
E1  evec
€Yy ol
01 9s¢
01 91
] 84%€
et 9

6 1413
21 »
0t [e€
oy 1Isg
6 6EE
01 vvg
8 L2c
6 €v9€
8 0Ee
6 6S€
i 9ttt
9 6le
S 662
9 SO¢E
5 s62
i sig
S 262
e 80¢€
I3 0s2
8 9lE
9 20¢
(q62)
045 ¥IG
14 #S

11
1t
1t
2t
FA
ot
11
1t
21
6t
ol
[}
ol

~ 0 ~ W ~ -~ @

159

62
22
62
2¢
32
61
L1
91
21
666
Set
666
3113
1sE
SEE
6€E
92¢
(X144
iee
962
682
€62
g8

¢ 4 M N M ¢ € N WO O W Y D O ¢ -~ © v Y v v

¥0E

ads ¥10
14 21

E1E 0E O0£l2 02 S ¢
€1E o€ 0082 02 § S2
€1€ 0OE 0€02 02 § &2
£1€£ 0E 0002 02 S &2
ElE 0€ OE61 02 S SZ
ETE OE 0061 02 S 2
EIE OE 1481 02 s S2
€1€ 0€ o8t 02 § G2
EIE of 0081 02 § &L
€le g1 o0€L1 92 § s¢
ElE §T SIL1 02 S &2
€1E 61 0021 02 § &2
E1€ 61 S5¥91 02 S s¢
E1€ 61 0691 02 & &2
€lE §1 SI91 02 § S¢
€IE 61 0091 02 S 'S¢
ETE 1 S¥sl 02 § &2
€1E sT 0€S1 02 § &2
€1€ g1 &ISL 02 s L
€l1E gt 00S1 02 S SL
€1€ 61 69vl 03 s s¢
EtE g1 O0EYY 02 § 62
€1€ 6t Llvl 02 S &2
ETE g1 0091 02 s s2

T § B
HAL INT 3WIL AvVO NON MA
‘¥4 *S.  WH3IAyNYD IV
VivQ MIR0L w3IL1SAS ONIm
03000 HAN 1§34

60



. -
e

v

66 29

N 66 08

66 18

- 66 62

66 6L

66 8L

66 8¢

- 66 8L

68 9L

66 9L

N 66 22

— 66 L

“ 66 L

" 66 LL

u 65 UL

66 L1

ﬁn 66 6¢

: &6 82

66 1L

66 8L

- 66 €L

: 65 6L

; 66 6L

w 66 8L
-

. Wi L1

] id ¥s

e

|

sy
6°€
gt
g1
62
12
12
Lee
FANS
€2
6°E
g2
L1
8¢t
6°1
2e0l
g6
[eL¢
g1
g9l
a®6d
[Sd44
0@
5*S

A3d
¥1a

1S
945
6%
ecd
g9
14
GeL
fivd
L6
%*6
B
1°01
6201
ok
£°01
2t
1%t
oty
1°62
151
#4066
521
/°S1
291

nad
G2

Wdg
S

B N

¥el-
0*2-
0°2-
-1
Lit-
141~
S t-
11~
L*0-
G0~
¥0-
2°0-
240-
Y0~

€*0-

s%e
6y
v's
1*s
0°s
6%y
6°€
8°2

3lvy
3Sdv1

666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666

da
1495

666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
66€
666
666
666
666
666

4]
149

8
28
[ %]
18
1e
08
oL
6L
L
9L
L
[¥

]
&~

L
1L
Ll
S¢
€L
eL
€L
€L
123
SiL
SL

11
139

66
66
66
66
66
66
66
66
313
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
6%
66
65
66
656
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66

159

66 666
66 666
66 666
L6 666
st 666
& 665
S5t 665
St 666
¢ 666
bt 666
66 6L6
b€ 666
< 6E5
6€  8L6
5¢ [ 1.1]
14 666
€ 666
6& 656
(TSN -T-1.]
e 666
B¢ 666
b¢ 6E6
56 666
6t 666
ot 560
6t 656
bt. 666
64 686
b6 £56
6L €65
66 666
66 666
bt 666
6o 666
54 €66
56 666
64O 656
bh 666
By 666
o 666
o 666
V0 666
b, 666
6o 656
6 666
5. 665
g6 656
60 666
(dbv}
aus dlag
14 s02

66
66
66
66
66
66
66
66
66
66
56
()
&6
34
€5
66
66
65
66
66
&6
6o
66
66
66
66
66
66
66
66
66
65
65
66
&6
66
65
66
66
66
66
65
66
(X33
66
66
65
66

66 666
66 666
66 666
66 666
66 665
66 665
66 B6S
66 (66
66 €66
66 666
66 666
66 665
E6 666
66 &6
66 666K
€5 606
66 B56
66 666
66  EEO
66 666
66 665
66 €666
66 666
66 666
66 666
66 666
66 6566
€6 666
6% 656
66 €65
66 666
66 666
66 686
66 666
66 665
€5 €86
66 666
66 666
66 666
66 666
66 666
66 666
66 6566
&6 666
656 666
66 666
66 666
66 666
(96€)

159 0¢S yI0

13 291

66 666
& te6z
66 €66
S 262
66 666
9  +62
66 666
9 062
66 €66
9 %62
66 666
¢ dé&e
6K £64
9 el
66 666
9 téz
66 666
L 262
66 666
9 632
6 666
9 tie
68 666
I 7 X4
6 8t6
9 wlz
66 666
9 oLz
66 Eto
' ¥92
66 666
$ L1582
66 666
s s61
66 €66
& 9et
66 666
S 9Lt
66 666
v au
66 666
S €Sl
66 656
S o€l
66 666
& 621
66 666
\J 0%l
(cee)
" GdS 8l
14 ¢S

66
66
66
ve
66
56
1)
66
66
66
66
66
66
66
[
66
66
&6
66
66
66
606
66
66

159

¢« " ¢ O M M e <« < L 4 + < < <+ L 4 ™

-l

66
1

66
66
66
1

66

Loe
L0t
80¢gt
80€E
ote
90€
BOE
ote
90¢€
14%
62
oe2
262
g2
6L2
sie
ote
666
081
666
666
666
29l
665

Qds ¥10
14 21

€0y
EO0y
€0y
EO%
€0y
E0¥
€0y
€l
€0y
€0y
g0y
€0y
E%y
€0y
€0¢
coy
€0y
EOY
€09
g0y
£0y
E0w
€0
€0y

HaN
-LBS

st
st
13
st
st
st
st
st
o¢
o€
ot
ot
/13
ot

£
o€
o€
ot
o€
o€
o€
o€
[1]%
ot

iNT

cyEl
0€El
SIEL
00El
s¥el
0gel
szt
goa2t
(149
oottt
oeot
0001
0Ed
006
oca
] o 2
0oL
0€E9
009
0€S
00S
(134
0o*
0EE

(2}

0z
02
0Z
02
02
02
02
Qe
02
02

-
o

[
02
62
a2
02
(X4
062
02
0z
0z
de
02
a2

[TO RN AN AN T LR ) B 2 B S B U )

wn

L LT BT o BT B A D " A L

w sr.

[14]

t

SL

St

[T}
r~

T S SO - S WY ST ST ST (SR SO T SO B Y B Y BT B ST Y ]
I S e I S T S e I

3HIL AvQ HOH MA

‘¥4 ¢S4V WHIAPNYD 34Vv2

¥iV0 23IR0L NILSAS ONIR
90000 ¥an 1S3y

v

61

S




66
66
66
66
1.}
65
66
66
66
66
66
66
66
66
66
66
66
[1:}
66
66
66
€6
66
66

Wy
13

se
v8
98
28
Y]
98
98
28
19
Se
88
88
18
98
ie
98
S8
€9
s8
*8

€8
28
le

11
*S

Gy
v
Gy
1°s

Had
134

2°1
8°01
12t
1%
6’6
8°6
8°L
L%
L B ¢
o't
L
e
L6
2 ot
%01
20t
LN

Wdd
S

02~
22~
122~
12~
€*2-
02~
o2~
02~
2°2-
12~
ge2-
1°2-
12~
122~
v 1~
9°1-
*vi-
91~
g°t=
st~
9°1~
8°1-
6°1-
Lot~

vy
3Sdv7

666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
da
14%g

666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
656
566
666
666
666
666
666
666
€66

da
149

L8
98
%8
88
68
88
b8
88
68
83
06
06
68
88
88
58
98
S8
I8
S8
144
S8
"3
(4:]

ii
1349

66 66 666
66 €6 666
66 66 666
66 €5 666
66 66 666
66 £6 bbb
66 66 6Gb
66 06 666
66 €9 €S
66 65 bLL
66 65 656
66 66 666
66 65 606
66 66 6Lt
66 65 666
66 66 656
6 €6 666
66 €5 666
66 66 €LO
66 66 666
66 606 666
66 606 660
66 66 656
66 66 686
66 6L  b6CS
66 65 666
66 66 666
66 65 666
66 €& 656
66 66 666
66 66 56
658 65 6té6
66 65 €56
66 66 666
66 066 668
66 66 6056
66 66 656
66 65 666
66 65 6066
66 66 £L5
66 645 6BLO
66 66 €56
66 66 €46
66 66 666
686 66 b6bS
66 66 666
66 506 66
66 66 656
(269)
159 Qas ul1Q
13 so02

66 56 666
66 66 666
c6 66 866
66 66 566
66 66 466
66 66 866
66 66 666
66 66 6606
L6 66 665
65 66 666
A6 66 5666
) 66 666
66 66 666
65 66 66¢
66 66 666
66 €6 666
66 66 666
65 65 &66
66 66 656
66 66 €66
66 b6 6566
6 EO 666
66 66 666
66 66 666
&8 66 666
66 66 £66
66 66 666
&6 65 666
66 66 666
6 66 666
&6 €6 666
66 6& 666
66 66 oS
66 66 665
£ 66 666
66 66 6606
86 66 666
66 66 666
66 66 €66
66 66 666
66 b5 &EH
66 66 6606
66 66 666
66 66 666
66 66 560
£6 66 666
&p 66 666
66 66 666
_ tyete)
189 0G4S y1Q
134 291

66 66 666
el 6 <
66 66 66E
it e <t
66 66 665
El 6 2t
66 66 6566
-4 S - S -2
€6 66 666
sl 6 2
&6 6  HGE
el 9 €66
66 65 666
st 8 9cg
66 66 666
st 6 9%¢E
66 66 0665
€l L iGE
66 66 606
€1 8_ 666
66 66 666
2l 8_ 2
66 66 6%
1t 9 sst
66 66 666
1t §_ €
66 68 668
8 $_ €St
66 66 666
i v Lle
66 66 655
J3 v i82
66 66 6O6
9 £ 262
66 68 656
L vy ce2
66 65 656
9 £ tlg
66 68 666
9 € 10¢
66 b5 665
[ Yy €ét
66 66 666
9 v uCe
66 66 666
S ¢ LUE
66 66 666
L s 862
(562)
159 Q4S HIQ
14 S

66
&6

66

66
66
66
&6
66
66
66
66
&6
65
66
66
66
66
66
66
66
66

66

159

A1
5¢€
St
¢

M O O W N ™

12e
s6
1€
LOE
Le2e
0t€
SEE
L1€E
2t
e

m ™M M MmN N M MMM e N O~ DN~ D @ oD Q@
o
-

Ods ¥10
14 2t

t0v Ot
£E0y 0€
£0v OC
€0y ¢t
€0y 0F
E0% OF
£E0y OF
EOY of
€0y OF
E0y ST
£0Yy St
£0v St
€cy ot
E0» Sl
E0y Gt
€0y St
€0y Q1
E0y St
€0y st
€0y Q1
€0% g1
E0y ot
€09 ST
€0y o1

HeN
HmL iND

ot
oote
pgode
poo02
0E6l
0061
1v81
0E31
coat
0ELl
STLY
0GLt
se9l
0€91
sivt
099t
12
0esl
sist
00s1
[$241
€Wl
Liel
oovl

(2}

02
02
o2
02
oc
02
02
o2
02
02
02
02
0z
T
02
02
oz
02
02
02
02
62
ez
02

oo NN N vy i N

M oe N\ NN N N n

Si
Si
SL
Sé
s
SL

73
sé
se
€L
178
st
13
si

3WlIl AvQ NOv HA

*V14 0S4V IVHIAYNYD 34vD

vivg #M3IMOL %3ILSAS ONIAM

62

PN e T Tem



66 66 666 66 66 566 66 66 666

! 66 18 E°W L1°S 6°21 2°1~ 666 666 28 S6 66 666 66 66 666 6 S 062 66 ¢ 282 21v g1 Go€1 02 § S¢
66 6L 666 K6 65 666 66 6K 6065 =2
66 08 2°21 6°Y I°11 -~°l= 666 666 I8 66 6L 666 66 66 666 8 9 00E 66 ¢ 662 21e gt O0EE1 02 S &L
66 66 bB66 66 66 666 66 66 666
- 66 6L 0°ll 2°S L°%{1 €°1- 866 666 UB 66 6L 666 66 66 666 01 L Bl 66 ¢ 91€ 21% ¢1 SIE€EL 02 & S¢
) 66 6L 666 K6 66 666 66 66 666
66 BL L°S 6°9 L°Sl 8°0- 666 666 6L 66 bbL 666 66 66 666 01 9  90€ 66 ¥  10€ 21v g1 00EY 02 S SL
60 6L 666 §6 66 666 66 6K 686 .
66 LL L°Y SG°L 6°91 L°0~ 666 666 BL 66 bHL 666 66 66 666 6 S 20L 66 ¥  T10E 219 g1 S¥21 02 & S¢
X . 66 b6L 666 66 66 666 66 bA 566
66 9L S°9 2°L E€°91 G0~ 6466 666 9L 66 bt 666 66 66 666 B S €0L 66 £  00€ 21y g1 Q€21 02 S S¢
66 66 666 66 65 666 66 6K 656
66 64 €01 2*9 2°G1 E°0~- 666 666 SL 66 66 666 B 66 666 L S 962 66 E 162 2Ty 61 &I21 02 S SL
66 6L AKB6 E6 66 666 66 66 666
66 %L %°6 f£°L 9°91 o 666 666 YL 66 6L 666 66 66 666 L S 92 66 €  2LZ 21y g1 0021 02 S  SL
66 6b 666 66 66 566 66 66 666 ] -
66 €L 6°tc 9°L @°11 s°*t 666 666 1L 66 66 666 66 66 666 L S 692 66 2 €52 21y 0€¢ OEll 02 S SL
. ) 66 ub 686 65 6O 666 66 66 666
66 2L 6°9 £l G0 L°2 666 666 69 66 66 666 66 66 666 9 S EB2 66 2 €52 2Ty o€ 0011 02 & G¢
] ] 66 66 666 g5 66 666 66 66 666 _
66 21 9*8 f£°21 8°12 g°2 666 666 69 66 66 666 66 66 666 8B S 562 66 2 €g2 21y o€ 0€0T 02 S SL
B 66 66 666 66 66 666 66 b6 666
66 22 S0l 2+11 §°g2 €°2 666 666 0L 66 66 666 66 66 666 8 9 €62 66 € 282 21y 0 0001 02 S SL
] 66 66 666 66 66 666 66 66 666 .
66 2L 92 #*91 2% #*2 666 666 0L 66 66 666 66 66 666 L 9_ LL2 66 £ 0.2 21y 0 0€6 02 & SL
. N 66 66 666 66 66 656 66 66 666
66 2L 1*2 o0°il1 98¢ <Cf2 666 666 0L 66 6L 666 66 66 666 1L 9 112 66 € 012 21» 0 006 02 S SL
66 6o 6E6 66 66 666 66 6& 666 - -
66 €L L°S L°?1 8°g2 1t°e2 666 666 Il 66 66 666 66 66 666 B L €92 66 ¢ §62 21e 0 O0€B 02 S S¢
. ) 66 60 666 665 66 666 66 66 666 ]
66 EL 9°2 .°%1 £'te 8°1 666 666 Il 66 66 666 66 66 666 6 L_ 092 66 € 292 21y oc OEL 02 S SL
66 60, 66 66 66 666 66 66 666 .
66 %L 2°11 @*€1 €£°t1€e  9°¢ 666 666 0L 66 66 666 66 66 666 01 L S52 66 & 662 21% o€ 00L 02 S SL
. ] 66 6L 656 66 66 666 66 66 666 ]
66 91 G°2% 0°¥l B°IE O0°0T1 666 666 99 66 6L 666 66 66 666 L S 8l2 66 1  [92 21y o€ OE9 02 S SL
_ ] 66 665 666 66 66 666 66 66 666 ]
66 9L 9° 0°9¢ St 2% 666 666 L9 66 bbb 666 66 66 666 & ¥ T61 66 2 L9l 21y 0E €09 02 & &L
_ 66 6L B66 66 66 666 56 66 666
66 91 6°9¢ a*S1 9°Gc O0°e 666 666 B9 66 6o b666 66 66 666 9 S 681 66 1 18! 21y 0E O0ES 02 S S
. . ] 66 66 666 665 66 H66 66 6& 666 -
66 LI %°9¢ a°*Sl 6°sE L1°L 666 666 69 66 6L 666 65 66 666 S S EL1 66 2 012 21y 0 005 02 & SL
~ 66 66 666 66 66 5666 66 66 666 ]
66 LL E£°S 0°Y2 ¢°e5 1%p 666 666 69 66 60 666 66 66 666 9 S 091 66 2  6BL 2Iv 0E OEY 02 S SL
. N 66 6u 666 66 65 666 66 66 666
66 8L B8°v 9°%2 8°cG L% 666 666 1L 66 6L 666 66 66 666 S S €SI 66 2 €8l 21y 0 00y 02 S SL
) ] 66 &1 866 66 686 666 66 68 666
66 8L 2°v 12 9°gy 8%y 666 666 EL 66 6L 666 66 66 666 9 S IST 66 € il 21y o€ OCEE 02 S &L
, ) (26%) (v6€) (562) .
HY 11 A30 wWdd Wdd 3ivH d0 dG il 4S9 0dS HIG (SO OdS HIO 1S9 U4S uIQ LSO OdS HIO ¥AN (2
14 ¥ ¥l0 &2 S 3Sdv1 14¥s 1349 149 14 w02 14 291 14 ¢S 14 20 @Al INI 3WIL AvO NOW BA

*¥14 ¢S4V WHIAYNYD 34VD
VivQ HINOL W3LSAS ONIA
00000 ¥AN 1531t

- . - . o e & . . N .
L d AR EeL Y s . [ . 3 a- ., [ ) . T e T T




66
66

66
66
66

66
66
66
66
66
66

66
(1.}
66
66
66
66

66

66

HY
i3

'
'8
a8
se
sSe
S8
S8
9%
i8
L8
L9
10
19
L8
98
98
98
se
S8
L (]
€8
€8
28
28

i1
*s

s*0l
S*9
921l
6y
8¢t
gey
1*9
9*L
FAd 3
i*y
g°vl
6°6
1°8
96l
6°€l
9L
0°s<
gove
FRI
18
oyl
gLl
veol
s*cl

A3Q
yida

G*S
|°S
Loy
6*S
g°s
5*S
16
1A
1°S
8°s
2y
gev
9
g€
(244
Loy
L°€
6t
2°s
6°S
G*S
1"
184
gy

Hdd
g2

s*2t
et
8% 0t
v'el
2°ct
v 2t
L
L°01
8° 11
2%ct
9%
801
€%o1
9°s
6%s
Lol
€9
r.o
81t
€°ct
s*at
L%01
8°01
801

Wdd
S

Teg-
vt-
s -
91~
6°1~
6°1-
61~
pe2-
9e1-
Loy
81~
Lo1=
0°2-
61~
Lot-
0°2-
8* (-
91~
€°1-
tet-
80
2°1-
20 1-
v 1-

v
3Sdv?

666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666

da
Ldes

666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
668
666
666
666
666
666
666
066
666

da
149

S8
58
98
i8
L9
i8
18
88
68
68
68
68
69
(1]
(1)
89
g8
18
98
s6
'
g
€8
€8

L
149

159

66 666
66 666
66 666
66 666
66 666
56 666
66 666
26 666
06 666
66 666
66 666
56 666
06 666
ué 666,
Ld 666
06 666
66 666
66 666
66 666
66 666
66 666
66 666
66 666
L6 666
06 666
(6 666
t6 666
L6 666
L6 666
L6 666
66 666
E6 566
66 665
€6 666
¢6 666
66 666
66 666
€6 666
¢6 666
66 666
66 666
€5 666
€5 666
E6 666
€6 666
66 666
66 666
65 666
(264)
Qds ¥1Q
14 o2

66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 6566
66 66 666
66 66 666
66 66 666
66 66 666
66 66 0666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
e 66 656
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
86 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 566
66 66 666

_(96E)
1S9 ads u1la
14 291

66 666
01 9SE
66 666
11 99¢
66 666
01 9S€
66 666
8.  vEC
96 666
6 ¢te
66 666
§_ BEE
66 666
9 oz¢
66 666
S Le2
66 606
s 62
66 666
9 L2
66 666
9 w2
66 666
9. 182
66 066
L 90t

(g62)

- Q4S ¥IQ

131 +S

66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
86
66
66
66

159

£E
2e
£t
62
L
12
61
02
666
o1
St
9s¢€
0SE
BGE
2€E
Lee
1413
61€E

m ¢ WV N~ N~ ® > O® ® W~ D O®

682
ve
€92
0L2
(3:1-

<

<4 W e <

L2113

Gds HiQ
13 2t

2l
2l»
2ly
2ly
ely
2ty
2ty
ely
2ly
21y
2ly
2le
21y
t444
2ty
cle
eley
484
2l
2ty
2ty
2le
484
2le

yaN
HMi

oF
oF
oE
o€
ot
o€
o€
of
oc
st
51
st
st
st
st
st
st
st
st
st
st
st
st
sl

(1484
ootz
ocoe
(] P4
0c61
0061
1481
(112:}
008t
€LY
stit
00L1
S991
0E9I
Si9t
0091
qvst
0EST
sist
00st
Seel
0Ewl
Llvl
oovt

(Z)

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

02

02
02
02
02
02

[C2 I S T T N B O 2 T R O o B T T S SO T VA B T N SO Y WY O

v

Sd
s
s2
SsL

Se

sL
se
Se
s
112
173
Sse
oL
118
SL
SL
SL
Sse
st
s
S¢
Se
si
S¢

INT 3WIL AvO NOW HA

*vd ¢S4V IVHIAYNYD 3dVD

YivQ HIN0L H31SAS UNIAM

N TP

LY ony
]

Ty
S

n‘*"‘r Ty

Vs

64



;l ',
. 4
= n
§
- T T ToTTT Tt T s T T 86 60 666 66 66 T b86 66 66 665 -
- 66 8L B°2l 2°€ 2°L 6%°2- 666 666 18 66 66 666 66 66 666 L S 662 66 2 v0E 650G g1 avel 02 S S
T B T T o 66 66 666 56 66 666 66 68 666 -
66 8L 9°6 &°E L% G%2- 666 666 08 656 66 6EL6 66 66 666 6 9 21€ €6 € 92E 605 ST OEE1 02 S  SL
—— - T e e 66 Eb 665 K6 66 666 66 66 £66 - —- =
66 &L 90l gt S°g G°2~ 666 666 6L 65 66 666 6 66 666 01 S 1€ 66 €  E2E 605 61 SIE! 02 § S
B o 66 66 6L6 £6 66 666 BE 66 666 -
66 9L 2°G 6°Y 2°11 2%2- 666 666 BL 66 66 666 56 66 666 L v 962 6 2 50E 605 ST C0CEl 02 § SL
- o 66 b6 666 66 66 665 66 66 566
66 SL 2°C ¥'9 S°e1 1°1- 666 666 1L 66 b6 666 66 66 66 L ¥ 662 66 2  BOE 605 gl sv2l 02 S S¢
) T ) 66 6 666 66 66 6E£6 66 6& 665 - -
66 SI 6°2< €Y L°6 €°1- 666 666 9L 66 66 666 66 66 66 9 v %62 66 2 GOE 605 61 OEZ1 02 S S¢
] _ N 66 66 666 66 66 666 66 68 646 . - -
66 €L 9°9t 6°t B°g 2°le 666 666 YL 66 b6 666 66 66 666 G 2 v0E 66 1 61 605 ST SI121 02 5§  S¢
= i S 65 66 666 66 65 66 66 66 666
66 2L 6°02 v°S £°21 w0~ 666 666 ZL 66 66 666 66 66 66 ¢ 2 92E 66 66 666 605 GT 0021 02 S SL
) o . b6 &6 666 & 66 655 56 66 66 - e
66 0L G°EY 6°L 0°9l e°2 666 66 B9 66 66 666 66 66 666 E 2 ELZ 66 66 b65 605 0€ OCEIL 02 S SL
o 66 66 666 66 66 666 66 66 666
66 0L ¥%°EY 1°*9 2°G1 ¢°2 666 666 B9 65 66 666 66 66 666 G E_ 912 66 66 666 605 0f 0011 02 S G2
) N 66 66 666 66 66 666 66 66 660 }
66 1L 0°0¢ g6 2°12 2°2 666 666 69 66 €6 666 66 66 666 9 ¥ 162 66 66 666 605 0 0EOE 02 & G4
& i 66 66 666 66 66 666 66 6& Lo -
66 21 v°vl g°11 1%92 6°2 666 666 69 66 66 6566 66 66 66 L S 5.2 66 1 6.2 665 0E 000t 02 & &L
o 66 66 666 b6 66 666 66 66 6bb ]
66 2L 9°%Y 1°6 6°12 9°t 666 666 89 66 66 666 66 66 666 9 S S92 66 1 012 605 0E 0€6 02 S SL
: R 66 66 666 6 66 660 66 66 666 R
66 1L w66 266 #°66 2°C 666 666 89 65 Et6 666 66 66 666 L S €92 66 66 666 605 OE 006 02 S SL
) - L 66 66 666 66 b6 666 66 6F 666 . - - -
%6 21 ¥°y 9°%1 1°ge 2 666 666 69 66 66 666 66 66 666 L 9 152 66 1 Ze2 605 OE OEB 02 S Si
] 66 56 666 66 66 666 65 E6 LOS i
66 21 9°1l o0°01 L%22 8°t 666 666 0L 66 (6 666 6 66 666 L 9 Es2 66 1 662 605 0E OEL 02 S S
] 66 66 606 66 56 666 66 66 606 .
_ 66 21 1°8 2°S1 9°eg 1°€ 666 666 89 66 66 666 66 66 666 6 L_ 052 66 1  8G2 605 OE 00L 02 & S¢
) ) L 66 66 666 66 66 666 66 66 666 .-
66 €2 0°6l #°SI 6°9e 2°s 666 666 89 66 66 666 66 66 666 L S 912 66 1 pe2 605 0c OE9 02 S SL
) 66 66 665 66 66 666 66 66 666
66 WL 6°SY ;°f£l 2°lg £°9 666 666 89 66 66 666 66 66 66 ¥ € 68l 66 66 666 605 0L 009 02 S Gi
. 66 66 bB5LE 6 66 H66 66 €6 EE5L ~
L _ 66 %L #°06 4°66 #°56 2°9 666 666 89 66 66 666 66 66 66 G v 181 66 66 666 605 0E O0ES 02 &  SL
. . N . . 66 66 666 66 66 666 66 66 666 . - -~
66 €L 9°S8 1°6 L%0Z €£°v 666 666 69 66 66 666 66 66 666 ¢ € ¥L1 66 66 666 605 0€ 005 02 S SL
. - . 66 66 666 66 66 666 66 66 666 i —-
66 €L G°SY 9°01 0°e2 2% 666 666 69 66 66 666 66 56 666 ¥ E_ €S1 66 66 666 60G OFf O£y 02 & SL
LT L 66 66 bB6L 66 66 666 66 66 666 - -
__66__%L £°€2 9°21 5'g2_ 2°¢ 666 666 0L 66 66 666 66 66 666 % € 6Y1 66 €6 666 605 0E 00y 02 S SL
] TOTTTTOTTT T T 66 66 665 66 66 666 66 66 666 o L T
___66_SL 1°02 2°21 L%gZ 0°¢¥ 666 666 TL 66 66 666 66 66 666 9 S 181 66 1 611 606 OE OEE 02 & SL
. ) B (269) _  (v6E) (662)
TTHB A1 A0 wdd WddT T 31vH T 40 dq T1L T1S9 0dS HIG 159 GdS HIQ 1S9 OdS IO 1S Ods HIC waN | (¥ 4) -
14 % ®¥lQ_ s2 ®  38dYY 149G 149 149 14 voz 14 291 11 ¢S 14 21 ¥mL INI 3WIL AvO NOW ¥A

S

R L SR ——

*y14 sSdv IYHIAYNYD 3dVD
- WiVG W3INOL WALSAS ONIR

00000 usy IS3)

65

Y e e e

Y




ORE

66 28 0°v QY 0°11 S°2- 666 666 3 mm

66 19 2°9 I°Y 2°6 L°2- 666 666 ¥B 66

66 28 2°01 &°€ 9°2  6°2- 66 665 S8 mm

66 28 ¥°S 0°Y 0°6 6°2- 666 666 S9 MM
66 €9 ¥°S 8°C L'9 0°C- 666 666 98 e6
66 98 9°9 9°t 1°g 1°C~ 666 666 LB 66

66 8 8°L E£°C ¥°L 2%~ 666 666 LB mm
66 ¥3 ¥°s 9°€ 2's 2%t~ 666 666 L8 66
_ 66 Y8 ¥y 6°C 6'8  1°E- 666 666 L8 6
66 SB €£°9 9°E 8°L 0°t- 666 666 88 66
__66_SB 0% 9t 9°2 0°t- 666 666 68 MM
65 v8 _2°S 6°t 8°g 0°t- 666 666 L8 MM
668 2°6 1°E 1%L 2%t~ 666 666 18 mm
66 _%0 €°91 9°2 6°G  E°E- 666 666 L8 s
66 8 8°11 8°2 L°9 2°c- 666 666 LB 66
66 %@ 0°E2 e*2 ¥°s  E°E- 666 666 18 mm
66 €9 6°%2 £°2 2°S_ ¥~ 666 666 98 MM
66 1o 6°21 £°2 1°s  6°€~- 666 666 S8 66
66 28 5°8 6°Z 9%9 5t~ 626 666 S8 MM
86 08 1°v €°E_9°L 1%~ 666 666 8 Mm
6608 ¥°S 9°E 9%, ¥'c~ 666 €66 €8 mw
66 08 S*Ll 22 0°9 2%~ 666 666 £8 66
66_6L 9°9 G°E 0°8 1%~ ;..&.‘..mm,.zlwn
66 6L 9°L E€*E S°iL 2°c- 666 666 28 66

TTHY LI TTA

1395 dlG 2 &

30 wdd WddT 3Jivd " "da T 40 7Ll 159
ISJv_ 1deg 149 149

56 666 66 66 666 66 66 666
6 666 66 66 666 91 6 6l
26 666 66 66 666 66 66 666
26 666 66 66 666 91 6 Gl
56 6E6 66 66 666 66 66 666
26 666 66 66 666 SU 6 1€
)6 666 85 b6 666 66 66 666
26 BbL6 66 66 €65 5S¢ 6 €2
26 tbb 65 66 666 66 66 666
6 665 66 66 666 91 6 91
o6 €56 65 66 (66 66 65 666
06 660 66 66 666 S1 6 81
56 666 66 66 666 66 66 666
26 666 66 66 666 91 6 9
26 666 €6 66 666 66 66 666
56 666 66 66 666 91 01 BEE
66 666 66 66 666 66 66 666
56 666 66 65 666 91 0] 6SE
56 666 66 66 666 66 6& 666
66 666 66 66 666 ¥1 8 (ISE
66 666 66 66 666 66 66 666
26 666 66 66 666 G1 07 ¢
26 666 66 66 666 66 65 666
26 666 66§ 66 666 Sl 6_  LlvE
56 666 66 66 666 66 66 666
56 666 66 66 666 91 6 9S€
06 666 66 66 666 66 66 666
56 666 66 66 666 21 L_ 0SE
66 666 65 66 666 66 66 b46&
n6 6L6 66 66 666 L1 L 92t
w6 EL6 66 66 666 66 66 666
66 666 66 66 666 11 9  62E
66 666 66 66 6&66 66 66 666
56 666 66 66 666 11 S 962
56 666 66 66 666 66 66 666
66 666 66 66 666 01 9 ES2
66 665 g6 66 666 66 66 666
66 666 66 66 666 L G 952
b6 66€ 66 66 666 66 66 665
b6 666 66 66 666 &6 9 012
6 666 66 66 666 66 66 666
66 666 66 66 666 6 s 02
66 666 66 66 666 66 66 665
b6 666 66 66 666 31 S BLZ
v6 666 66 66 666 66 66 668
66 666 66 66 666 8 9 20E
o6 666 66 66 bH66 667 66 666
o6 666 66 66 666 6 s 682
i269) (¥6E) (562)
UdS 410 jS9 0dS u1Q 1SH 0dS ¥lQ
14 02 13 291 14 #S

66 9 02
66 9 61
66 9 62
66 9 9e
66 9 61
66 9 02z
66 9 1
66 9 £
66 L v
66 9 S
66 ¢ w~
66 9 9s¢t
66 9 665
66 ¢ 1142
66 ¢ €EE
66 ¢ 29t
66 2 00E
66 € 262
66 2 €Le
0@..ﬂ i BLZ
66 2 9.2
66 2 sie
oo..n 60E
66 2 €oE
159 Qds HIO
14 N~'

605
605
605
60s
605
605
605
605
605
605
605
605
605
605
60S
605
605
605
605
605
650G
606
608
605

YaN
1YY

o¢
ot
of
o€
o¢
oc
o€
13
o€
st
st
st
sl
sl
st
st
st
sl
13

st

st
st
sl
sl

INT 3W1L AVO NOW ¥A

oele
0012
Q€02
ooc2
ocel
o0ce6l
181
3321
0081
0ELT
sSTLt
oozt
Svol
0E91
g9t
0091
SesSt
oeEST
[ £°1
<eom~
s¥el
oEY!
|.nmc~
00vt

(2}

SL
St

si

*¥14 ssdv WWEIAYNYD 3dV¥D

ST WAY0 M3INOL WILSAS Ovlm —
00000 dAn 1S3t

66

s

i
i
3



66 8¢
66 8¢
66 LL
66 92
66 Si
66 SiL
66 Sl
66 Si
66 L
66 €1
66 €2
66 €¢
66 €1
66 €L
66 L
66 €¢
66 €L
66 &L
66 LiL
66 9L
66 S¢
66 9L
_66 SL
66 91
T WY 14
___4d S

6°8
g1l
8°9
ettt
6°L
geel
9°y
Lt
L A
vy
0°€
(34 4
€9
2°S
([ A4
6°"
s*9
6°¢cl
9° 1<
[ A
gele
g6
6°9¢
g6l

A30
810

%1t st~

2°s

S 2%21 1°1-
1°9 0%l T°1-
9°S 9°21 o0°t-
2°9 1’1 6°0-
1*S 6°21 9°0-
2*8 L%gl €0~
68 2°02 2%0-
1'6 1%61 &°
8401 v°v2 6°
s*2t %2 1°1
1°1t €°s2 1°1
%6 9°t2 1°t
21t €°c2 e°1
6°%1 2°¢c€  S°1
1°11 &c°s2 2°1
10t 0°cz 1°t
€°ST 9°ve 9°¢
L°91 8% 9°L
Yl 6°2€ ¥°9
021 1°22 +#°»
L*ET 0°1E 1I°g
Ge21 €°9g2 ¢¥°¢
o°lt 0°s2 1%¢
wdd Wdd  3ivd

I N

&2 S 3asdv)_ 1dvg

e 86 66 666
666 666 6L 66 66 666
. 66 66 666
666 666 6L 66 66 666
T 66 66 666
666 666 BL 66 66 666
o 66 66 666
666 666 LL 66 656 668
o 66 66 666
666 666 9L 66 66 666
L 66 066 666
666 666 9L 66 66 666
o 66 66 666
666 666 SL 66 56 666
] €6 66 666
666 665 SL 66 66 666
X 66 66 666
666 666 €L 66 86 666
L 66 66 666
666 666 2L 66 66 666
o 66 66 666
666 666 2L 66 66 666
- ) 66 56 666
666 666 2L 66 66 666
o 66 66 666
666 666 2L 66 66 666
] 66 66 666
666 666 2L 66 66 666
o 66 56 5666
666 666 2L 66 66 666
. 66 66 666
666 666 2L 66 66 666
] 66 66 666
666 666 2L 66 66 666
T T 66 56 666
666 666 OL 66 66 666
66 66 656
666 666 69 66 66 666
N 66 66 666
666 666 0L 66 66 666
o 66 66 666
666 666 IL 66 66 666
o 66 66 566
666 666 1L 66 66 666
o 66 86 666
666 666 1L 66 66 666
o - 66 66 666
666 666 €L 66 66 666
) (26¢)
40" d0 11 4S9 QdS ulg

149 149 13 vo2

66 66 860
66 66 666
66 66 666
66 66 566
f6 66 666
66 66 666
66 56 666
66H 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
64 66 666
66 66 666
66 65 666
66 €6 666
65 66 666
66 66 666
66 66 b6S
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 665
66 66 666
66 €6 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
_.  tveE)

159 0d4S H1Q

14 291

66 66 666 - -

11 6 9266 ¥ 862

66 66 666

11 u_ 10€ 66 &  00€ wlL

66 b6 666 -

21 8. 10C 66 § EIf el

66 6& 656

21 & %0E 66 ¥ I eI

66 66 666

€1 8 682 66 % €62 dULL

66 66 666

11 9 902 66 € 962 olL

66 66 666

8 5 0.266 € 892 vIL

66 66 666

L 9. 892 66 € 892 vlL

66 66 666

01 9 92 66 £ 992 #lL

66 66 666

8 9 69266 £ 2.2 eiL

66 66 666

8 9. 51266 £ 112 *lL

66 66 666 -

11 9 %266 € 82 viL

66 66 666

8 9 €£9266 € 212 *lL

66 65 666

11 L 1S266 E 992 viL

66 66 666

6 9. 1¥2 66 2 €62 wlL

66 66 666

21 ¥ 192 66 % 152 sl

66 66 666

Il 8 662 66 % €92 vl

66 66 666

21 9 B2 66 € @S2 e1L

66 66 656

y v 291 66 66 666 ¥iL

66 66 6686

9 v (9166 1 562 els

66 66 666

L S ST 66 1 DE2 9l2

66 66 666

L 9. 1YL 66 T  wel olL

66 66 666

9 9 0¥l 66 T sl vl

66 65 666

9 § 2v1 66 1 902 ¢y
(562)

1S9 04S MIQ 15O 0ds ¥IO yaw
13 ¥§ 14 21 ums

*lL ST SeEl

s1_ oget
st SIET
st 0OEL
st gv2l
st oe€2t
st st21
st 0021
0€ OETT
oc oott
o€ o£0t
o€ 000%
0 0€6
of 008
oc o€@
0 o€l
oc 00L
0E 0€9
of 009
of Q€S
0E 00S
o€ Oty
ot o0Y
o€ oOfE
(Z)

wz- IWIl Av0 NOW HA

02
02
02
02
02

L]
02
02
0z
oz
0z
02
02
0z
0z
02
02
02
02
02
02
02
0z
02

1

L . L T

'

un

wownm o o n

wonmoon oy nn

*¥13 ¢S4Y WHIAYNYD 3:¥I

ViVO MNIN0L WI1SAS ONIR —

00000 uBN 1534

67



i sy i o

66 €8 0°6€ 9°€ 2°g_ vPr- 666

66__€0 0% 1°Y 2% @'t-
__66 €8 1°Sl 1°Y 2°% 6°1- 666

66_va 2°%l 1°Y +%6

66_ %8 9°8 ¢y 101
66_ S8 €°1E g°t ¢°,

666

6°1- 666
142- 666
02~ 666

66_S8 6°21 6°C 8°9 2°2- 666

66 98 9°Tl 0°Y 1%6 2°2- 66é

66 98 2°21 0°Y 1%
66 98 B8°C Ss*'S §°2t

1°2- 666
12~ 666

66_ 99 0°6 9°% 0°01 1°2- 666
(66 98 S°TL 1°¥ +°6  1°2- 666

__ 66 98 L°S @°*% 6°0l 2°2- 666

__ 66 SO v°ll 9%y 66 6°1~- 666

66 S§ £°v &°S ¢°21

0°2- 666

66 ¥ 9°S 8°v 0°1l 2°2- 666
_66_ %@ 2°9 _9°Y S°0l_2%2- 666

66 %8 2°9 L°*Y L°ol

6608 1°2 g°L 9°1
66 _lg S°4_o°S_€°21

Z%2- 666

_ 66 €8 9°9 2°S 811 9°I- 666
66 20 6°9 1°S_9°11 8°1- 666

__66 19 9°9 6°Y 1°11 0°2- 666

9%t~ 666

§%1- 666

66_6L _6°Y 6°S ¥°El 9°1- 6éb

666 ¥8

666 S8

666 S8
666 98
666 oﬁ.
666 L8
666 LB
666 88
666 88
666 98
666 89
666 98
666 68
666 L8
666 L8
666 98
666 98
666 99
666 S9
666 ¥8
666 €9
666 28
omown

666 18

66 666
66 666
66 666
66 666
66 0666
66 666
66 666
66 666
66 666
66 666
66 666
66 666
66 605
65 666
86 666
66 666
66 666
66 666
66 666
66 666
66 666
66 666
86 666
66 666
66 666
66 666
66 666
66 666
66 666
66 666
66 666
66 666
686 666
66 666
66 666
66 666
66 666
66 666
66 666
66 666
66 666
66 666
66 666
66 666
66 666
66 666
66 666
66 666

(26%)

TTHY A1 A0 Tkdd T WddT T 31vd T da Tdd 11 7iS9 0dS HIg
—— A4 5 ®10_s2 s

35dv7_ 1495 149 149

14 voe

66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
86 66 686
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 665
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 pB6S
66 66 666
66 66 666
66 66 666
66 66 666
66 66 566
66 66 666
66 56 666
66 66 566
66 b6 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 6606
66 66 666
66 66 666
66 66 666

. 196E)
iso ods w10
14 291

66
12
66
12
66
22
66
22
&6
1e
66
¥2
66
el
66
€2
66
v2
66
v2
66
ee
66
€2
66
sl
66
91
66
st
66
st
66

66
11
66
183
66
1l
66
et
66
vl
66
11
66
ol

1s0

11 €€
66 666
6 162
66 666
8. %62
t6 666
oy 162
66 666
0] w62
66 666
L 592
66 666
L. Le
66 666
6. 6%2
66 666

66 2 ¢

66 ¥ ¢

66 & ¢

66 € &

66 € §

66 £ LeC
66 & 09F
66 € EsE
66 9 1€
66 8 62t
66 1 12¢
66 9 2t
66 S EIC
66 ¢ 91E
66 § %2
66 ¥ 262
66 § §62
66 g €62
66 & gee
66 v 282
66 S B892
66 ¢ 092
66 ¢ 082
66 ¥ 262
1S9 ads uI0

13 21

vie

(AT}

%L
'
1L
1473
127
yle
’lL
LAY}
lL
vlL
LAY}
A A Y3
iz
vl
rie
vlL
yie
LAY
LAY
vlL
sl
L

YBN

o€

o€
of
ot
ot
O
ot
13
o€
st
st
st
st
st
st
st
sl
st
st
st
sl
st
st
sl

ogl2
ootz
0€o02
6002
oEst
0061
1e8l
0EBL
romn
ogLt
S1Lt
0oLl
g991

0E91

gI91
0051
g¥stl
0est
sist
00St
svel
(13 A4
Liel

oovt

)

02
0z
0z
02
02
02
02
02
02
02
0z
0z
02
02
02
0z
02
02
02
02
02
02

N N NN

62

02 s

HAL INT 3WIL AVO NOW WA

S W Y Y N VN N

Si

sl

*¥V13 +S4V IWHIAYNYD 3d¥)
—= = -~ ¥1VQ HINOL WIISAS OVIA- —

00020 uew 1S3:

68




66 66
- 66 66
66 66

66 66

66 66

65 66

66 66

66 66

66 66

66 66

66 &6

66 66

_ &6 66

. ___66_66
8666

66_ 66
66 66
66 66
66 66

- 66 66

_ 66 66

_66_ 66

66 66

_66_ 66

HY AL

6°60
6°606
6°66
6°606
6°606
6°66
6°606
6°60
6°606
6°66
6606
6°66
6°606

6°66

6°66
6°66
6°66
6°66
6°66
6°66
6°66
6°66
6°€6

666
666
6206
6°66
6°656
& 66
6°66
6°66
6°66
6°66
6°66
6°66
6266
6766
6°66
6°66
6°66
6°66
6°66
666
6°66
6°66
6°66

660 6°666
6°66 6°666
6’66 6°666
6°66 6°666
6°66 6°666
6°66 6°666
6°66 6°666
6°66 6°666
666 6°666
6°66 6°666
6°66 6°666
6°66 6°666
6°66 6°666
6°66  6°666
6°66 6°666
6°66 6°666
6°66 _6°666
6°66 6°666
6°66 6666
6°66 6°666

6°66 6°666

6°56 67666
666 6°666

666
666
666
666
666
666
666
666
664
666
666
666
666
666
666
666
666
66%
666

666

666
666
666

6°66 6°66 6°66 6°666 666

A30 “wdd Wdg™ T 3ivH 7 da”

i3 ¢S uwla_ s2

666 666

666 666
666 666
666 666
666 666
666 666
666 666
666 666
666 666
666 666
666 666
666 666
666 666
666 666
666 666
666 666
666 666
666 666
666 666
666

666

666 666

666 666

666 666

666 666

dG L1

66 66 666
66 66 666
66 66 666
65 66 666
66 66 665
66 &6 600
66 66 666
66 66 0666
66 66 6066
66 66 0666
66 &6 666
66 66 666
66 66 6L6
66 66 666
66 66 606
66 66 666
66 66 666
66 66 6ES
66 66 606
66 66 666
66 66 6LO
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 6608
66 66 666
66 66 666
66 66 666
66 66 066
66 66 6566
66 66 6066
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 b6 bbb
66 66 666
66 66 666
66 66 666
86 66 600
66 66 666
(269}
159 045 810

S 35dv1 44y 449 149 14 902

M SRS, s e o Bk 8 b s e

66 66 666
66 66 566
66 66 6605
66 66 666
€6 65 BHO
66 65 H66
66 b6 666
66 66 686
66 66 bbb
66 66 666
66 66 666
66 66 666
66 66 666
66 66 6EE€
66 66 666
65 66 666
66 66 666
66 66 566
€6 66 6606
¢6 656 666
66 6 666
66 66 666
66 66 666
66 b6 666
66 b66 666
66 66 666
66 66 666
66 66 666
66 &6 666
66 66 666
66 b6 566
66 66 666
66 66 666
66 66 666
66 L6 &6O
66 56 666
66 66 (66
68 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 £66
66 66 666
66 56 666
66 66 656
66 66 666
66 66 666
O (v6E)
189 0dS xl0
14 €91

159

66 666

66 665 66
66 b6E

66 bob 66
€6 o066

66 666 60
66 o©td

66 666 66
66 bol

66 6606 66
66 666

&6 656 66
66 660

68 666 65
66 6LB

€6 bH6 66
66 €60

66 6&5 66
€6 OOD

€6 b5 66
£6& Etob

66 b6Lb 6b
66 6O6H

66 666 66
66 666

66 6665 66
66 €06

66 605 66
€6 £ttt

66 €66 66
66 bb6bL

66 666 66
66 666

66 €66 60
66 €606

66 ©55 66
66 v66

66 666 6O
66 6Ob

66 666 66
66 €50

66 666 66
66 bbOG

66 6ob 66
686 66b

68 666 66
66 665

66 666 66
(552)

Uds ulg 1S9
13 oS

66 666
66 665
6 666
66 666
66 666
66 665
66 666
66 669
66 6L6
66 666
6s 666
66 565
66 668
866 685
66 666
66 666
66 66€
66 665
66 665
66 666
66 666
66 666
66 666
66 666
Qds dl0
13 21

€oe
€0y
£0d
€0y
£0y
tou
toy
[ F]
£03
€0¢C
€08
(']
E0¢c
€0y
Ece
(4]
€0y
€09
€08
4. 1']
g£08
E£os
€08
cos

-1

&1
st
st
6l
st
st
sl
sl

ee

(13
o
]
113
0€
ot
113
13
ot
1%
o€
(11
13

setl
sgel
SlET
0oLl
se21
oe2t
s1at
oot
o0ell
oett
0EST
0061
[ 3]
cee
ogs
oeL
oCe
oge
009
0€s
00S
Q€Y
0ov
1133

(Z)

02
c2
4
oe
02
02
o2
g2
ve

02
ge
02
92
oe
a2
02
02
02
02
(4
02
02
02

[TANN "SI C N LA R (R ]

w

r s N

sl

[54] [yl [7a] (Y] 0 w n n

oon

St

s¢

e
Si
St

Y3

Al INT 34il AVD NOh Ba

¥4 sS4y TvHIAYMWYD 3dYI
vivQ ¥3Ir0L WILSAS CnIm
00900 df~: LS3L

69

-



__ 56 &6
__66_ 66
66 66
66 66
66 66

66 66
66 66
66 &6
66 66
66 66
66 66
66 66
66 66
66 65
66 66
66 66
66 66
66 66
66 66
66 66
66 66,
66 66
65__66
66 66

6°66

6°66

666
6°66
6°66
6°66
6°66
6°66
6°66
6°66
6°66
6°66
6°66
6°66
6°66
6°66
6°66
6°66
6°66
6°06
6°66
6°66

6°66

6°66
6°66
6°66
6°66
6°66
6°66
6°66
6°66
6°66
6°66
6°66
6°66
666
6°66
6°66
6°66
6°66
6°66
6°66
6°66
6°66
6°66

6°66

6°66 6°666
6°66 6666
6°66 6°666
0*66 6°666
6°66 6666
6°66 6°666
6°66 6°666
6°66 6°666
6°66 6°666
6°66 6°666
6°66 6°666
6°66 6°666
666 6°666
6°66 6°666
6°66 6°666
6°66 6°666
665 6°666
6°66 6°666
6°66 6°666
6°66 6°666
6°66 6°666
6°66 6°666
6°66_

666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666
666

6°666 666 666

666
666
666
666
666
666
666
666
666
666
€66
666
666
666
666
666
866
656
666
664
666
666

6°66 6°66 6°66  6°666 666 666 666 66 66

s M¥lg _S2

HY 117 A30 7 wad Wdd

1

66 66 666

666 66 66 666
66 66 0666

666 66 66 666
66 66 656

666 66 66 6t6
66 66 €66

666 66 66 666
66 66 666

666 66 66 666
66 66 566

666 66 66 605
66 66 666

666 66 66 656
66 66 666

666 66 b6 668
66 66 666

666 66 66 666
66 66 666

666 66 66 666
66 66 666

666 66 66 666
66 66 664

666 66 66 666
66 56 666

666 66 66 666
66 66 656

666 66 66 666
66 66 666

666 66 66 6E6
66 66 666

666 66 66 666
66 66 666

666 66 &6 666
66 66 666

666 66 66 666
66 66 666

666 66 66 666
66 66 666

666 66 66 666
66 66 666

666 66 66 666
56 66 €666

666 66 66 606
66 66 666

666 66 66 666
66 66 606

666

(26%)

31vd T Tda T d0 1l T 1S9 OdS HIQ

3Sdv_ ldeS 149 149 14 v02

66 66 666
86 65 666
66 66 666
66 66 €L8
66 66 6£6
65 66 656
66 6t 665
66 66 (66
66 66 666
66 66 €66
66 66 666
66 65 656
66 66 B6E6
66 66 865
66 66 666
66 66 666
66 66 666
66 66 666
66 66 665
66 t6 665
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
€6 66 655
66 66 66¢
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 E66
66 b6 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
66 66 666
&6 66 666
66 66 666
46 66 6SL
66 66 656
66 %56 666
66 66 666
66 66 666
_ . v8E)
189 QdS HIO-
14 291

66 660
66 666
66 666
66 666
66 656
66 666
56 656
66 666
66 656
66 666
66 €6
66 666
b6 Shd
€6 Eo:o
66 b65%
66 6€C
66 bbb
65 666
[ 11
66 656
66 €90
66 666
66 566
66 666
&6 666
686 6¢€6
686 66O
66 &bo
66 668
66 666
65 660
66 666
66 666
66 666
66 6Lb
65 6606
66 &b
66 656
66 6L
66 6L6
65  6L6
66 556
66 £Lt
66 6to
66 €6
66 666
66 666
66 666

(g62)

- ¢S MIO

14 S

66
66
66
66
66
66
€d
66
66
66
66
6o
66
66
66
66
66
&6
66
66

66

66 566
66 666
66 665
66 666
66 66¢
6 666
66 666
66 665
6. 666
66 &€&
o 56%
65 666
65 o6ub
€5 666
66 b8
66 666
66 665
66 665
66 666
66 L6t
66 676
686 5K5
66 ¢€¢6
66 666
Gds MN10
14 21

cos
(14"}
E0H
€09
€08
£0g
€0
[ ]
€0
Foo
tog

Eou

[ U

€0u

Coe

LI
(1,78

(13
o€
(13
ot
et
ot
ot
(13
GE
st
s1
sl
st
st

si
st
st
ST
St
<l
St
St
st

INT

cele o2
0012 02
cEse 02
0002 o2
0c6l 62
j0610 C2
Te8l 32
0EST 02
ooel o2
peLl 32
5ilT 02
9oLt 02
syol 02
0cetl 02
c19tl Q2
0081 02
coST 02
otstl €2
sIGl 02
eos5t €2
cevl €2
ocel Cg
LIvY Q2
ooel Q2
(B
31l Ava

[-73

0w

Si
S¢

n

S¢
Se
Si
T4
SiL

s

oo N non

aeL

(14}

Ge
Sé

(T4

vt

113
S¢
S¢
Se
St
Se
s¢

Vi N n

Si
S¢

n

174

€L

n o woown

Y3

NON A

‘¥l $S4v Wrm3AYNYD 3dvD

ViV B3M0L Wh315aS OuIm
00000 us. 1531

s i

e pa

70



P ™

APPENDIX H

CALCULATION OF THERMODYNAMIC VARIABLES
FROM RAWINSONDE DATA
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The ecquations uscd for calculation of thermodynamic
variables from measurements of altitude, temperaturc and
relative humidity obtained from the GMD-4, AMQ-9 rawinsonde
system are summarized herein; these equations, originally
developed for the GMD-2 system (Ref. 1), must be used in
conjunction with the list of symbols and units provided at
the erd of this appendix.

Atmospheric Density, p

p = 348.38

=313

Pressure, P

p = p'lo—(h—h')/(221.266 Tvm)

Geopolential lleight, h

B rcll
h =98 T

Virtual Temperature, Tv

— ——

t
Tv = T(1 + .376932 e¢/P )

Mcan Virtual Temperature, T .

vim
T = TV * TV
© o vm 2
Vapor Pressure, e
7.5t/(t +237.3)

¢ = 06,11 fn 10
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Dew Point Temperature, td

¢ = 237.3 log e - 186.527
d 8.236 - log @

Potential Temperature, 9

.288
0 =T (1030)

Virtual Potential Temperature 0v

o =1 1000 .288
\ v P

Absolute Humidity, Py

Py = 216.7 e/p

Microwave Refractive Index, n

—
i

T T

For data tabulation, use:
N = (n-1)10°

Speed of Sound, Vq

T 0.5
VS = 643.855 (- )

273.16
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LIST OF SYMBOLS AND UNITS
; ' e vapor pressure millibars (mbd)
1 .
¥ ED relative humidity expressed
: ; as a decimal
i Bo acceleration of gravity at meters/secohds2
L geographical location of the (m/secz)
5, rawinsonde station
é» ‘ h geopotential height at the top feet (ft)
[ of the layer bounded by h and h'
%,Vui h' geopotential height at the (ft) .
% ‘ bottom of the layer bounded '
; ; by h and h'
E | H geometric altitude at the top (f¢)
5 of the layer bounded by H and H'
5 H' Geometric altitude at the (ft)
% bottom of the layer bounded
X ; . by H and H'
& ; n microwave refractive index
2
k j N unit of refractive index used for
3 simplification of data tabulation
P pressurc at geopotential height h (mb)
p' pressure at geopotential height h' {mb)
r, radius of the earth (it)
, t temperature ' degrees Celsius (°C) X
‘ !
: T temperature degrees Kelvin (OK) :
; td dew point temperature (OC)
) ; Tv virtual temperaturc at (OK)
5 geopotential height h
! ‘
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Tv' virtual temperature at geopotential
height h'

the mean virtual temperature of

vm layer bounded by h and h'
Vs speed of sound
p atmospheric density
Py absolute humidity
e potential temperature
Qv virtual potential temperature

REFERENCE

(°x)

(°x)

knots

grams/meter3

(gm/m3)
(gm/m®)
(°k)
(“K)

Daniel, O. H.: Digital Computer Reduction of AN GMD-2 Rawinsonde
Data. Pan American World Airways, Guided Missile Range
Division, Patrick Air Force Base, Florida, 10 May 1962,
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